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PREFACE

The United States Army Medical Bioengineering Research and Development
Laboratory (USAMBRDL), a subordinate unit of the United States Army Medical
Research and Development Command (USAMRDC), is located at Fort Detrick,
Maryland, at the apex of a triangle between Baliimore and Washington on
the outskirts of the City of Frederick,

The unit was established on 1 September 1972 by the merger of the
US Army Medical Equipment Research and Development Laboratory (USAMERDL)
and the US Army Medical Biomechanical Research Laboratory (USAMBRDL). On
1 July 1973, USAMBROL was directed to absorb the resources and mission of
the US Army Medical Environmental Engineering Research Unit (USAMEERU),
located at Aberdeen Proving Ground (Edgewood Arsenal), Maryland, This
action was completed on 30 October 1973, with the simultaneous discontinua~
tion of USAMEERU and the formation of the Envirommental Protection Research
Division within USAMBRDL, By September 1974, all of the division’'s per-
sonnel and materiel resources had been relocated to Fort Detrick.

Organized in September 1921 at Carlisle Barracks, Pennsylvania, the
former USAMERDL was established to provide engineering development of
medical items required for field use of the Army, During the years
1946-1957 the Taboratory was under the command of the former Army-Navy
Medical Procurement Office, and in 1948 was moved to Fort Totten, New York,
Subsequently, under the technical supervision of the Armed Services Medical
Materiel Coordination Committee, it came under complete control of the
Army in June 1962 as a subordinate element of The Surgeon General's
Research and Development Command, USAMERODL through the years continued
to develop and improve upon medical materiel peculiar to the needs of
the Armed Forces.

Established in 1946 by the Army Medical Service, the former USAMBROL
was originally known as the Army Hand Laboratory, and later changed to
Army Prosthetics Research Laboratory (APRL). During the early years,
APRL research involved the development of new prosthetic devices.

Around 1955, the research effort became more diversified and included
the development of new surgical repair materials. With the expansion
of the mission to include internal body prosthetics, the name of the
laboratory was changed in 1963 to US Army Biomechanical Research
Laboratory.

The former USAMEERU was activated on 1 July 1972, USAMEERU repre-
sented a major Army "first" in that its mission was to conduct continuing
environmental health engineering research in support of The Surgeon
General's responsibilities in air and water pollution control a*d abatement,

Today, USAMBRDL's facilities are housed in five separate buildings on
Fort Detrick with total floor space exceeding 100,000 square feet,

X




With the exceptions that USAMBRDL no longer performs research in the
area of prosthetic devices or surgical materials and there is much greater
emphasis on pest management research, current missfons can be traced back
to the original three laboratorfes, Not surprisingly, these missions
reflect a highly interdisciplinary staff and the need for a responsive and
flexible management structure, Current missfons are as follows:

Conducts in-house and extramural research, development acquisition of
medical, dental and pest management materiel on a continuing basis for the
Army and on an as required basis for the Navy and Air [orce. This includes
managing the developer's portion of the AMEDD materiel 1ife cycle and
product improvement program, coordinating an integrated pest management
pregram, and constructing initial pilot prototypes, test models, and pro-
ducing 1imited quantities of medical materiel to support urgent military
requirements,

Conducts comprehensive basic and applied research and management of
research contracts in support of all The Surgeon General's responsibilities
in envirommental protection to include afr, Tand and water pollution control
and solid, hazardous/toxic wastes and pesticide disposal; and occupational
health associated with exposure to chemicals,

To accomplish these missions, the laboratory is authorized 136 positions
consisting of 20 officers, one warrant officer, 13 enlisted personnel,
93 general schedule civilians and nine wage grade civilians, In addition,
the personnel complement is augmented through various cooperative training
programs with universities, colleges and other government agencies,
Professional disciplines represented in the organization include:

Air Pollution Engineering General Engineering

Aquatic Biology Graphic and Photographic Arts
Biomedical Engineering Microbiology/Virology
Chemical Engineering Mechanical Engineering
Chemistry Pathology

Computer Sciences Physiology

Electrical Engineering Sanitary Engineering
Electronic Ergineering Statistics

Engineering Crafts & Drafting Toxicology/Pharmacology
Entomology
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DETAIL SHEET

TITLE: Foreign Body Locator, Ultrasonic, Non-Invasive

FUNDING HISTORY: PY - 0K; CY - 0K; BY - OK

PROBLEM DEFINITION: To develop a system for the non-invasive location of
foreign bodies within the wounded soldier,

IMPORTANCE: A need exists for a non-invasive, portable device for locating
metallic and non-metallic foreign bodies in combat patients for use at field
military hospitals, This would be used when x-ray would be unavailable,

APPROACH: An existing technique utilized for range and altitude information
employed in the radio frequency part of the spectrum will be modified to
operate in the ultrasonic range, By suitable selection at the fixed and
variable parameters, the information will be shifted from the frequency
domain to the spacial domain and this will eliminate the need for sophisti-
cated spectral analysis equipment,

ACHIEVEMENTS: Using existing laboratory equipment for the transmitter
portion (10 MHZ voltage controllable oscillator and a low frequency function
generator) a system was implemented, The receiver portion consisted of a

10 MHZ preamp!ifier, a broad band mixer and a 10 KHZ narrow band pass filter,

Using an oscilloscope as the detector and commercial crystals from an
ultrasonic blood flow meter, discontinuities of approximately 1.25 mm in a
water media could be detected, Using fixed parameter, it would be possible
to calibrate modulations amplitude in mm and thus provide a calibrated output,
This project was terminated when it became apparent that no further effort
could be expended due to higher priority programs,

RELATIONSHIP TO CORE PROGRAMS: This ILIR project is in accord with the
Laboratory’s mission of providing simple, reliable diagnostic equipment for
field use,
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23. (U) To develop a rearing and colonization system for laboratory evaluation of
an integrated pest management program for black flies (Simuliidae).

24. (U) Using experimental methods previously used for other species of black flies,
colonization of Similium vittatum, the pest at Holston, was initiated. This method
involved development of field collection and transportation methods and creation of

an in-laboratory artificial rearing system. In addition, several rearing and coloniza-
tion systems for rapid screening of varicus control strategies have been and are to be
constructed and tested. Each system will be tested in view of obtaining a rapid
operaticnal assessment of a control method using an artificial system which simulated
the rnatural environment,

25. (U) 7910 - §010. Project was terminated because a basic system for laboratory
rearing and colonization was unable to be established. The present state-of-the-art
for accomplishing such a system has not been fully established; at least not to
support the requirements of producing large numbers (1,000s) of immature black fl<e=
for continuous (daily) laboratory bioassays. Systems at civilian agencies have
fallen short of projected expectations in producing large numbers of specimens
wirouch rearing and colonization,
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DETAIL SHEET

TITLE: Development of a Rearing and Colonization System for Laboratory
Evaluatior of Integrated Pest Management Program for Black Flies
(Simuliidae)

FUNDING HISTORY: PY - 10K; CY - 6K; BY ~ OK

PROBLEM DEFINITION: To develop a system for laboratory evaluation of
integrated pest management potential for black flies.

IMPORTANCE: Black flies represent both a nuisance and medical problem to

the military. In tropical areas they are significant vectors of onchoceriasis.
A%t several military installations, such as Fort Drum, NY and Holston Army
Ammunition Plant, Kingsport, TN, large concentrations of black flies have
caused reduced productivity and restricted area availability for training.
There currently exists no estabiished operational system for evaluating

control strategies for black flies.

APPROACH: Using experimental methods previously used for other species of
black flies, colonization of Similium vittatum, the test at Holston, was
initiated. This method involved development of field collection and trans-
portation methods and creation of an in-laboratory artificial rearing system.
In addition, several systems for rapid screening of various control strate-
gies have been and are to be constructed and tested. Each system will be
tested in view of obtaining a rapid operational assessment of a control
method using an artificial system which simulated the natural environment.

ACHTEVEMENTS: Project terminated because a basic system for a self-contained
colony of black flies is not technically and economically feasible. Current

state-of-the-art technology could not provide adequate specimens to maintain

research effort., Field collection of required specimens was more economical

and trustworthy.

RELATIONSHIP TO CORE PROGRAM: In order to evaluate any integrated pest
mahagement program, a system must be developed where the black flies can

be reared and maintained in a stable laboratory environment. This project
provide? a technology base for our integrated pest management program against
black flies.
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23. (U) To determine whether or not a photocell can be constructed using silver
chloride to produce electricity from light,

24, (U) Initially a literature search will be conducted, Then a photocell will be
designed and constructed, Parameters will be varied in order to determine the
optimum conditions for converting sunlight to electricity.

2¢. (U) 8008 - 8010. A literature search has been conducted and materials and
chemicals have been grdered. A preliminary cell has been desiqgned,

]
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DETAIL SHEET

TITLE: Silver Chloride Photovoltaic Cell
FUNDING HISTORY: PY - OK; CY - 2K; BY - 10K

PROBLEM DEFINITION: The objective of this project is to design and evaluyate
a photovoltaic cell mode from the photoactive compound silver chloride,

IMPORTANCE: The U.S. Army has aliways been a leader in developing new
technologies, This photovoltaic cell could provide an economical source
of electrical power to remote installations and would prove valuable,
therefore, to both the military and the private sector.

APPROACH: A literature search will be conducted initially, The photocell
will then be designed and constructed. The performance of the cell will be
evaluated by varying parameters to determine the optimum conditions for
converting sunlight into electricity,

ACHIEVEMENTS: A literature search has indicated no research activity in this
area, Materials and chemicals have been procured, A preliminary cell has
been designed and constructed, A change in electrical potential is observed
when this cell is placed in the Tight path of a sunlamp,

RELATIONSHIP TO CORE PROGRAM: This type of cell could provide power for
water purification systems and pollution control monitoring instrumentation
in remote locations. Also, the cell would not pollute the environment as
many other energy sources currently do,
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23.
surfaces on silica gel for azo dyes, and to i

from the data obtained. If time permits, to
from Fe, Al, Sn and Ti hydroxides, and study

24,

as specific adsorbents,

25, (U) 8008 - 8010,

greparation and 2valuation uf the adsorbents
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(U) To consolidate the pertinent data in )iterature regarding the specific adsorben

of specific adsorbents for pesticides 1ike chlordane, malathion, baygon and wetling
agents like triton. To prepare the adsorption isotherms, Langmuir plots, and BEI plots

(U) Literature search will be made on synthetic polymers as absorbents (specific)
and the use of poivmers in preparation of antibodies.

prepared as described in 23 and study their properties,
have cesired characteristics will be purchased or custom made, and subjected to study

A protocol was prepared for the experimental work needed to
confirm tne specific results on silica gel adsorbents, ,
the preparation of synthetic copolymers for specific adsorption was carried out. The

15

Ay mamber. tont of onch with gocurity Clavsifisatian Code.)

nvestigate the feasibility of preparation

study the formation of specific adsorbents
their properties,

The specific adsorbents will te
Pertinent polymers expected to

A survey of the literature on

is scheduled for FY81,

S Ny CE
)

DD

1TOR ARMY USE) ARE

TH S FORM ARE ORSCLTYF

S TOAMS S OR-  NC - er

CBSOLFTE




.

DETAIL SHEET

TITLE: Formation and Evalyation of Specific Adsorbent Surfaces

FUNDING HISTORY: PY - OK; CY - 12K; BY - 19K

PROBLEM DEFINITION: This study involves the preparation of specific adsorbent
surfaces on silica gel under acid pH and aluminum hydroxide in alkaline pH

for ethyl orange or methyl osrange, and evaluation through the study of
adsorption isothemms, This study may lead to the study of the cross-1inked
heme and block copolymers for dves and pesticides,

IMPORTANCE: This study is important in elucidation of the behavior of Si
and KV gels as template-like specific adsorbents, for any organic molecules,
This behavior, if proved to be true, may lead to the preparation of high
potency adsorbents for the pollutants in wastewater, Such adsorbents may
facilitate the treatment of Army~unique or relevant wastewater for removal
of pesticides and other toxic substances.

APPROACH: The preparation and evaluation of silica gels in the presence of
methyl or ethyl orange, and also, p-chlorophenyl methyl sulfone, in order

to reproduce and establish the data available in the literature., Then the
same technique may be established for other pesticides and pollutants, The
silica gels can be modified by aluyminum hvdroxide or chlorosilicon compounds,
to suit the adsorbent surfaces to the structure of the pollutants,

ACHIEVEMENTS: A protocol was prepared for the experimental work needed to
confirmm the specific results on silica gel adsorbents, A survey of the
literature on the preparation of synthetic copolymers for specific adsorption
was carried out, Five different silica gel adsorbents for ethy! orange and
p-chlorophenyl methyl sulfone have been prepared, The study of their adsorp-
tion isotherms will be continued in FY81,

RELATIONSHIP TO CORE PROGRAM: The basic concept of producing a highly
efficient specific adsorbent with capability of regeneration, is useful in
the research program for removal of toxic contaminants that have been found
in waste streams and ground water at Army installations,
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DETAIL SHEET

TITLE: Steril{zation Techniques Using High Boflfng-Point Fluids
FUNDING HISTORY: PY - ¢X; CY - OK; BY « 0K

PROBLEM DEFINITICN: Mndern steam sterilizers utilize saturated steam at

o~ more which is equivalent to pressures of 27 psig or greater, This
results in disadvantages especially important in field sterilizer design
which are the requirtments Tor thick and heavy pressure vessels and doors
and difficult pressure seals at the doors, If 2 suitable fluid with a higher
boiling point than water was used as a sterilant, the chamber pressure at
270°F could be ruch iower than 27 psig resulting in a lighter and safer
sterilizer, If the resuliing pressure was less than 15 psig, its design
and construction would not Tall under the jurisdiction of the AME Boiler
and Pressure Vessei Code which would be 1ikely to reduce costs,

IMPORTANCE: Reduces weight and cost of field sterilizers with increased
safety.

APPROACH: Selznt 3 sterilent flyid which has desired thermodynamic charac-
S S 4 Py . N s .

teristics and is non-toxnic, non-corrosive and reasonably inexpensive, Select
a simple gravity cisplacement sterilizer, modify and instrument it as
necessary and make runs e3tablishing operating parameters and spore killing
capability. Pass TLIR into next phase which would be design, construction
and evaluation cf a lightweight sterilizer using this principle and compari-
son with 2 similar, converntional machine,

ACHIEVEMENTS: Eariier work in this study (F131) established butanol as a
candidate Tiuid, It has & boiling point at atmospheric pressure of about
244°F and a calculated pressure as a saturated vapor at 270°F of less than
8 psig. Tests with integrating steam sterilization indicators were success-
ful, but no actual spore tests had been run at the time that the program
:as suspended, Study his now been terminated due to lack of sufficient
unds,

RELATIONSHIP T CORE PROGRAM: At least four programs are underway at this
Laboratory inveiving e ld steam sterilizers,
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DETAIL SHEEY

TITLE: Effects of Bacillus thuringiensis var, israelensis on Selected
Aquatic Non-Target Organisms

FUNDING HISTORY: PY - 0K; CY - OK; BY - 10K

PROBLEM DEFINITION: When releasing Bacillus thyringiensis israelensis (Btf)
into the aquatic enviroment in an effort to control mosquitoes, we shou
know what effects it may have on other organisms that share the habitat,

IMPORTANCE: Registration of Bti by Environmental Protection Agency (EPA)
or yse against mosquitoes is contingent upon demonstration of safety to
non-target organisms. Data generated by this effort will contribute to the
process of registration,

APPROACH: The most common insects, decapods, fish and mollusks will be
collected at Ft, Eustis, VA and brought back to the laboratory and bioassays
will be performed to assess their vulnerability to Bti.

ACHIEVEMENTS: Task postponed until FY81 due to shortage of funds,

RELATIONSHIP TO CORE PROGRAM: Project involved technical base development
in the area of vector control and envirommental quality,
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23. (U) To determine the site of action and time and dose related structural chances
caused by Bacillus thuringiensis var, israelensis in Aedes aegqypti and Simulium vittatum

at the light microscope and ultrastructural level,

24, (U) Histopathological and ultrastructural methods, well established in the study
of Bacillus thuringiensis in lepidopteran agricultural pests, will be adapted to study
the pathology of B, thuringiensis var, israelensis in mosquitoes and black flies,

Site of action and dose and time related structural changes will be studied at the
light microscope and ultrastructural level, Information derived will facilitate the
rrocess of registration of this important new prospective biological control agent for
use against black flies and mosquitoes,

25. (U) 7910 - 8010. Bioassays have related dose to time of death, an essential
first step in this project, Specimens have been treated, collected at various times
after treatment at selected dasages, and preserved for histological examination.
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DETAIL SHEET

|
TITLE: Comparative Pathology of Bacillus thuringiensis var, israelensis |
in Aedes aegypti and SimuTipm vittatum 1

FUNDING _HISTORY: PY - OK; CY - 8K; BY - 25K

PROBLEM DEFINITION: Bacillus thuringiensis var, israelensis (Bti) is near-
Tng commercial availability as the Tirst economical, effective biological
contro) agent for mosquitoes and black flies, Definitive studies of fts
pathology and mode of action have not yet been published,

IMPORTANCE: Decisions concerning the suitability of this agent for use
within the military pest management context should consider the mechanism
by which it kills target pests as well as data from bioassay and field
studies already underway,

APPROACH: Specimens exposed to Bti for different times will be prepared
for histopathological examination by conventional 1ight microscope and
ultrastructural methods. Site of action and the development of pathology
will be described. These observations should provide appraocches to mode
of action studies.

ACHIEVEMENTS: Bioassays have related dose to time of death, an essential
Tirst step in this project, Specimens have been treated, collected at
various times after treament at selected dosages, and preserved for
histoiogical examination,

RELATIONSHIP TO CORE PROGRAM: This project involves development of »
technology base in the mode of action of the emerging methodology for using
insect pathogens as part of a comprehensive vector control program,
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23, TECUMICAL OBIECTIVE.® 26 APPROACK, 28 PROGAESS [Pumich ind videsl by mumber p @ t0ut of sach w1 Socwily Classilication Cote.;

23. (U, Evaluation of a screening test designed to estimate the chronic toxicity of
materials to fish by a technique requiring considerably less time and expense then cur-
rently available methods. The test will be used in conjunction with a program to
assess the envirormental hazards associated with Army-relevant materials,

24. (U) A microcomputer-based system will be used to monitor the ventilatory patterns
of 30 bluegill sunfish exposed in groups of five to a series of toxicant concentra-
tions. The lowest concentration affecting the ventilatory patterns will be compared
to literature values for the lowest concentration of the same toxicant affecting blue-
gi1 survival, growth or reproduction during 1ong-term exposure. The ability of the
vertilatory monitoring system to predict chronic toxic effect levels will then be
determined,

25. (U) 7910 - 8010. The necessary microcomputer hardware and software for monitor-
‘ng 20 fish have been completed, A toxicant delivery device is 80% completed.

iLiﬁeratJPe values for the Towest concentration of 13 substances having toxic effects
an R lyesillg during chronic exposure have been obtained,
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DETAIL SHEET

TITLE: Development of an Automated Toxicant Screening Test Based on the
Ventilatory Responses of Fish

FUNDING HISTORY: PY - OK; CY ~ 4K; BY - 14K

PROBLEM DEFINITION: Current methods for determining the chronic effects of
toxic materials on fish are costly and time consuming, A facter, less expen-
sive screening test to estimate chronic effect levels would be quite useful,
One possible method is based on recent evidence indicating a relationship
between the concentrations of a toxicant causing chronic effect on fish growth,
reproduction, and survival and the concentration causing abrormal fish
ventilatory patterns, The goal of this project is to test this relationship
using an automated system for monitoring the ventilatory signals of fish,

TMPORTANCE: A large number of materials are generated at Army facilities and
ischarged into receiving bodies of water, Regulatory requirements make the
Army responsible, in many cases, for determining the impact of these materials

on aquatic life. Only a very small number of these chemicals can be tested
using fuil-life cycle tests with fish, The development of a sensitive screen-
ing test that could be used to estimate chronic toxic effect concentraticns
would save time, money, and would help set testing priorities so that 1imited
resources cou'd te used for those materials having the greatest potential
toxicity., The chemicals in question are unigue to the Army,

APPROACI: An automated system has already been developed to monitor the venti-
Tatory patterns of 20 blueg?!l sunfish, Toxicants tested will te those for
which the chronic * ‘xicity to bluegills has already been determined, Comparison
of these literaty -alues with effect levels found in the ventilatory monitor-
ing tests should indicate the usefulness of the monitoring system as a screen-
ing test for chrornic toxicity,

ACHIEVEMENTS: A paper describing the basic test methodology has been published,!?
Data has been taken fram several fish to provide a basis for the development of
statistical methods for data analysis, A toxicant dilution system is being
calibrated, Thirteen toxicants for which chronic effect levels for bluegills
are known have been identified; materfials will be selected from this list for
use in evalyating the monitoring system,

RELATIONSHIP Tn COREBPROGRAM: An important part of this Laboratory's respon-
sibility for determining the envirommental hazards posed by munitions wastes
and other Army-related materials is to estimate the effects of these materials
on aquatic organisms, One of the most sensitive and meaningful laboratory
tests that can be conducted is a full.life cycle test with fish, but unfortu-
nately this test is both 1engthy and expensive., This ILIR project explores

the use of a short-term screening test as a means to estimate the effect level
of a toxicant in a full-1ife cycle test, If successful, the screeninc test
would 3allow testing of many materials in a relatively short time and would 24id
in the setting of testing priorities and in the allocation of resources.

van der Schalie, W.,H, 1980. A new technique for automatic monitoring of fish
ventilatory patterns and its possible use in screening tests for chronic toxicity,
In o, Laton, R, Parrish, and A, Hendricks, ed, Aquatic Toxicology, Proc. Third
Aquatic Toxtcology Symp., Spec. Tech, Publ, 707, American Society for Testing
and Materials, Philadelphia, PA,
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23. (U) To investigate the chemistry and molecular biology of virus disinfection by
hypochlorous acid, hypochlorite ion and monochloramine,

24, (U) The physical and chemical characteristics of protein and RNA derived from
chlorine-inactivated f2 virus will be studied. Physical characteristics can be
determined through gel electrophoresis. The behavior of RNA from inactivated f2 will
be studied in cell-free extracts. The goal of these investigations will be to find
which steps in the process of f2 infection are blocked by the disinfectant,

25. (U) 7910 - 8008, A paper was presented in FY80 at the Third Conference on Water
Chiorination: Envirommental Impact and Health Effects, Colorado: "Reactions of
Chlorine and Chloramines with Nucleic Acids Under Disinfection Conditions,” by
2livieri, Dennis, Snead, Richfield, and Kruse, Much of the planned molecular biology
was independently performed by D.C. Young at the University of North Carolina, Her
results have proven our hypothesis on the mechanism of virus disinfection by chlorine,
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DETAIL SHEET

TITLE: Chemistry and Molecular Biology of the Disinfection Process
FUNDING HISTORY: PY - 0K; CY - 3K; BY - 0K

PROBLEM DEFINITION: To investigate the chemical reactions occurring in a
virus undergoing disinfection by free or combined chlorine, To determine
the laci of chlorine interaction with nucleic acids, To study the reactions
of chlorine with biological materials and determine products of such
reactions under the conditions of water disinfection,

IMPORTANCE: While chlorine has been used extensively for the last 80 years

to disinfect water and wastewater, surprisingly little information has been
available concerning the mode of inactivation of microorganisms with chlorine,
Current concern for the formation of mutagenic and carcinogenic agents during
disinfection underscroe the necessity for understanding the interaction
between chlorine and related species with biological materials, Further
information on these reactions would provide a better understanding of
disinfection mechanism and the possible adverse effects of water chlorina-
tion, This work is relevant to Army requirements for field disinfection

of water for troop consumption,

APPROACH: The physical and chemical characteristics of protein and RNA
derived from chlorine-inactivated f2 virus will be studied, Physical
characteristics can be determined through gel electrophoresis, The behavior
of RNA from imactivated f2 will be studied in cell-free extracts, The goal
of these investigations will be to find which steps in the process of 2
infection are blocked by the disinfectant,

ACHIEVEMENTS: A paper was presented in FY80 at the Third Conference on

Water Chlorination: Environmental Impact and Health Effects, Colorado:
"Reactions of Chlorine and Chloramines with Nucleic Acids Under Disinfection
Conditions," by Olivieri, Dennis, Snead, Richfield, and Krus€, A second
paper was prepared for publication in Water Research, "Inactivation of Virus
with Chlorine and Related Species,” by OTivieri, Dennis, Snead, Richfield,
and Krus€, Little time could be found for laboratory studies during FY80,
However, much of the molecular biology that was planned was independently
performed by D,C, Young at the University of North Carolina, Her resuylts

have proven our hypothesis on the mechanism of virys disinfection by chlorine,

RELATIONSHIP TO CORE PROGRAM: This research is related to requirements
being defined 1n this Laboratory's Field Sanitation and Water Research Area,
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DETAIL SHEET
57 the Mechani«m of Chlovine Dicinfectrion of Poliovirus !

FUNDING HISTORY: °Y - OK: Cv - 10K; BY - OK

- etate

PROBLEM DEFINITION: Poligvirus 1 and other enteroviruses exhibtit a "2-stage"

disintecticn curve 2t p 5 w.th 7 mg,. free-available chlarine or less. The
reason for this ancnaly should he discovered.,

IMPORTANCE: As ¢ vesule of zpfs diewndection anomaly at pi 5, disinfection
At polTovires procasds faeter sr oH 7 ihav at pH 5, This finding is contrary
to the accepted and genterally frug fact that microorganisms are {nactivated
faster at pH 5 *hanay pH 7. 1f {ixed iastallaticn drinking water supplies
are maintained py & 0.2 me/u 7AD residual at iogwer pH's, as specified by
TBMED 229 {1930, many enteroviruces will rot be 1nactivated in 30 min and
some 00t &t 3ti,

. 3 e s .
Po-sovirus I, "H launied or untabeled, w111 be <ubjected to chlori-
g ab 5. fol’swed by densii. vradient analyses, Location of peliovirus
in “he gradient, & Tunction of the degree of ¢ lumping of virus particles, will

te ~nn2 by Yigquid sefatilizeicn counting and by 1ive virus assay in tissue
2
cuiture,  Snauid results weirrant its use, T Cl might be emploved with the

J -, L ¥. .
H tansd 1o fyrtnes elucidate he prollem,

ACHIZVEMENTS: AYY enteroviruses tested by us (Cocksackie B3, Polio I (vaccine)
and Polic 1 (Brunrhilde)) exhibit the same disinfection anomaly at pH 5, The
anomaly is also observad in the disinfection of these viruses in bog water,

pH 4.5, Atnounh pelio has beer shown to aqgregate at pH 5, it does not do

so ail the virug Tevzls tsed {6 our tes%ing because of the large dilution
effect. Density gradient analyses of “H.polio taken midway through the "hump"
show label oniv 3t the top and bottom fractions, indicating the presence of
only degraded virus and large aggregates, We believe the mechanism is as
follows:

3., Poligvi-us agyregale, spontaneously as chlerine is added, Single
vicions are destroyad in seconds - the first linear deciease,

b, Chliorine attacks the auter virions on the aggregates, yielding degraded
"pieces.” Neutralization of this sanple by sodiumthiosulifate in PBS* dis-
ajgurena oy coumps, Me cee an inaresse in virgs titer in tissye culture,

&, Chicrire osyentually destroys aggregates, and the cecond 1inear
1

RS04 SRR TRoMSER AN

DL CURETR TG AORT PROEYAM. This cfudy produced data that will have direct

FARSEOrTT s An Yhe Jreemitation 9f chlorine disinfection cviteria and will
e 4 froovhap ctes o0 the enncidation 07 disinfectinn mechanisms, also an

objecti e ~7 woe cove project (M., 640, DA GB 6Y36).
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27, 1y} To c¢eveiop e v apid fielid method For the detection of traces of pesticides in
effiuent frov Armu cnrbnn adsorption/filtration and <ludge treatment svstems, The
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toAte substoiiey T water, -
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Lhe w‘lltanv quaiity of the water hefore and after treatment. The system will be
3&«' od to give numerous resulis giickly, and economically,
]
{ boo L7330 - 5010, Anueavs moxiuces of pesticides have been completely separated
i Poom Laee cedividuel carbanace, o-ganophosphorus and halogenated compounds, Separa-
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s Yoy A g Juaniification of each component pesticice was achieved by
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DETAIL SHEET

TITLE: Development of Thin-Layer Chramatographic Procedures for the Rapid
Analysis of Traces of Pesticides in Wastewater

FUNDING HISIORY: PY - 0K; CY - 8K; BY - 15K

PROBLEM DEFINITION: To determine if thin-layer chramatography (TLC) can be
used in the fie1d as an aralytical technigue for determining the quality of
water prouuced by the treatment of aqueous pesticide waste at Army pest
control facilities,

IMPORTARCE: Federai, State, and DA regulations prohibit the discharge of
pesticide waste into sewer systems, into the soil, or into bodies cf water
unless the pesticide concentraticns are below certain preestablished safe
levels. Tec camoly with these regulatiaons, as well as reduce the storage of
hazardous waste, Army pesticide waste treatment facility operators need a
simple reliable systam for determining the quality of treated wastewater
and selecting the procedure for its disposal,

APPROACK-  Crromatographic procedures found in the literature for specific
pesticides will Se evalyated and adapted to give a developing solvent mixture
and adsorb=nt with pctential for separation of mixture of pesticides,

ACHIEVEMENTS: in FYR0, a chramatographic svstem using thin-layer plates

and developing solution of hexane/acetone was used to separate and detect

the pesticides, Baygon, Chlordane, Diazinon, Dursban, and Malathion in

aqueous waste. The system was used successfully in the field at Ft Eustis, VA
for the above pesticides. However, it also was used to effectively detect
two other pesticides, Vapona and dimethoate that were thought to be in the
aqueous waste, These seven pesticides represent a small percentage of the
pesticides used at DA facilities, hence, a need exists to expand the number

of pesticides tc inciude more of the others commonly used by DA,

RELATIONSHIP TO CORE PROGRAM: Evaluation of the effectiveness of treatment
programs s usually done in-house on expensive gas chromatographic equip-
ment, This equipment is not suitable for field use., A need exists for a
semiqualitative analytical system that can be operated successfully by
anyone at a pest contrel facility, Because this Laboratory is designing
and evaluating a treatment facility in its core program in response to a
TRADOC request, a simple detection system would greatly facilitate the
evaluation and be useful when such facilities are routinely updated,
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23. (U) To Yook for the production of trichloroacetic acid (TCA)} during the chlorina-
tion of water and determire the e7“ect of dose and Tength of exposure on TCA production,
To assess possible adverse erfects through literature survey,

24, (U} An analytical methud will be chosen or modified for TCA analysis. Various
waters will be dosed with chlorine at varying concentrations and lengths of time, then
the TCA concentration wil! be determined, If TCA occurs in significant concentrations,
a literature survey will be initiated Lo assess any adverse effects,

25. () 71910 - £0i0. Prelwpinary GC analysis has shown trichloroacetic acid to be in
~uiorirated tep water of Frederizi and Ealtimore, MD, A study by Linda Wilson (Hood
(oilege Intern, spring, 1980) shawed that trichloroacetic acid is not broken down to
¢niorpform at gastric pH levels, The first 6 months of the ILIR period was spent in
atiampus ve vepair end upgrade/everhaul the cuyrrent GC/MS system, No other work was
cavried out, due to “ne failure uf these effarts,
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DETAIL SHEET

TITLE: Investigation of the Production of Trichlorpacetic Acid During the
Chlorination of Wastewater

FUNDING HISTORY: PY - OK; CY ~ 1K; BY - OK

PROBLEM DEFINITION. Tc look for the production of trichloroacetic acid (TCA)
during the chlorination of water and determine the effect of dose and length
of exposure on TCA production, To assess possible adverse effects through
literature survey,

IMPORTANCE: Trichisroacetic aczid was Tound to be a constituent of Ft, Detrick
tap water during 3 Moveuher 1977 experiment to develop a GC method for this
compound. Subsequently, it was also found in Frederick City and Baltimore
City waters, To our knowledge, this water contaminant has never been
suspected in tap water and apparently forms during the chlorination of raw
water, Presently, we know little about any adverse health or environmental
impact this substance nay have,

APPROACH: An analyticai metiod will be chosen or modified for TCA analysis,
VarYous ~aters will be dosea with chlorine at varying concentrations and
lergths of time, then the TCA concentration will be determined, If TCA
occurs in significant concentrations, a literature survey will be initiated
to assess any adverse effects,

ACHIEVEMENTS: Preliminary GC analysis has shown trichloroacetic acid to be
Tn chiorinated tap water of Frederick and Baltimore, MD, A study in early
1980 showed that trichloroacetic acid is not broken down to chloroform at
gastric pH levels, No furiher work occurred because of a lack of GC/MS
analytical capability to confirm the presence of TCA in these various waters,

RELATIONSHIP TO CORE PROGRAM: This research supports studies conducted ynder
this Laboratory's research areas (core) dealing with treatability of damestic
wastewater, and field sanitation and water,
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DETAIL SHEET

TITLE: Improved Meihod fer Chemical Fixation of Heavy Metal Wastes by
Insoluble Salis/Cament

FUNDING HISTORY: PY - OK; €Y - OK; BY ~ OK

PROBLEM DEFINITION: To make improvements in the chemical fixation process
for producing the irsoluble silicates or other insoluble compounds (such as
sulfides) of heavv metals contained in electroplating wastes, These improve-
ments may provide an environnentally acceptable method for landfill disposal
of heavy metal wastes,

Importance: New technclugy is needed for disposal of hazardous chemical
wastes that ave unique or relevant to Army indystrial operations,

APPROACH: The nresent method of using cement and silicate to bind heavy

metal wastes is inadequate. Alterations in this method will employ the
formation of heavy metal sulfides prior to adding cement, This should

vesuit i1 a solid product having very low toxic metal leaching characteristics,

ACHIEVEMENTS: Hone, ITni< task was terminated due to unavailability of analv:?
cal equipment and tie rejuirement to use technician support elsewhere,

RELATIONSHIP TO CORE PROGRAM: This research supports this Laboratory's core
program in the hazardous Waste Disposal research area,
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24, (L) The g ovioue at;éy 7ifceted that the recovery of an enteric virus from
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reccunsible fo- "toxi 1ty" 4 fha recovery systad,
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DETAIL SHEET

TITLE: Evaluation of the Effect of an Antifoam Addition to Beef Extract
Eluent on the Recovery of Enteroviruses from Vlater and Wastewater

FUNDING HISTORY: PY - OK; CY - 1K; BY -~ 5K

PROBLEM DEFINITION: The current standard method for virus assay employs
filters to trap and concentrate viruses from water environmments, Foaming
which occurs during elution of these viruses from the filters interferes
with the assay proctedure,

IMPORTANCE: Improved ability to detect virus in various waters for R&D
purposes; secondarily, to reduce the physical and aeroso! hazards during
elution of these filters,

APPROACH: To test the effects on the recovery of various enteroviruses of
adding small amounts of antifoam %o the beef extract eluent,

ACHIEVEMENTS: Two blocks of experiments (six samples/block} were completed
to test for system variability using poliovirus as a model, This was
foilowed by an pptinum antifoam level study using seeded distilled water
source and two randomized studies using a common, seeded, tap water source,
Quadratic regression analysis of the resylts indicated that there was a
significant effect on the recovery of virus when Antifoam b was added to
the eluent, By hand cleaning glassware and filter holders, ti - recovery

of poliovirus has increased from 62.5% to 82.2% using beef extract aione,
With the addition of C,15 - 0,2% Antifoam B (sonically dispersed) to the
beef extract eluent, the recavery of virus approached 100% (99,1% + 5.3%).

RELATIONSHIP TO CORE PROGRAM: This work will provide imprcved capability
for virus assay in the ongoing evaluation of the Reverse Osmosis Vater
Processing Unit (ROWPU) that this Laboratory is conducting for USAMERADCOM,
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DETAIL SHEET

TITLE: FPesticide Droplet Dose Measurement
FUNDING HISTORY: PY - OK; CY - OK, BY - OK

PROBLEM DEFINITION: There is a need in an Integrated Pest Management (IPM)
system to establish accurately the amounts of insecticide necessary to pro-
vide effective control of economically important insect pests, Insecticides
are applied in various ways such as the application of materials to surfaces
on which the pests may be found, to treated baits on which the insects feed,
to the actual spraying of insecticide to effect control by direct contact
between the chemical and the insect, Accurate data on the quantitative
effect of droplet size (of pesticide) on various insect species is unavail-
able except in the case of mosquitoes. It is intended that this study will
produce this kind of information, For the current investigation it is
intended that the work involve the cockroach, '

IMPORTANCE: The economical use of commercial pesticides is of extreme
importance so that envirommental effects are minimized while effective
control is attafned,

APPROACH: A vibrating reed or similar electrically driven device will be
used to produce a precisely defined droplet stream of pesticide, The inter-
action of the droplets will be measured by monitoring physiclogical responses
in the cockroach. Dose response data will be collected and analyzed and

the mechanism(s) of interaction will be studied,

ACHIEVEMENTS: None, project never started and finally terminated due to
a Tack of funds.

RELATIONSHIP TO CORE PROGRAM: In order to use and evaluate pesticide dispersal
equipment accurate means of droplet and dose measurement are required,
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testing methods to determine applicability to research requirements; to advance the

state-of-the-art in toxicity testing methods where research requirements cannot be !
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25. (U) 7910 - 8009. A new toxicity testing facility has been completed, Tests have
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(1,3-dinitrobenzene, 3,5-dinitroaniline, and 1,3,5-trinitrobenzene) to four species of
fish and an invertebrate.
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DETAIL SHEET

TITLE: Screening of Munitions-Related Chemicals for Acute Toxfcity to
Aquatic Organisms

FUNDING HISTORY: PY ~ 71K; CY - 63K; BY - 95K

PROBLEM DEFINITION: This project is designed to provide data on the
toxicity of munitions-related materials to aquatic organisms, Short- and
longer-term tests with several species of fish and an inyertebrate will be
conducted under static and dynamic water flow conditions, Effects on
mortality and, in certain tests, growth and reproduction will be recorded.

IMPORTANCE: Pollution control facilities at Army ammunition plants are
currently being upgraded. The type and extent of treatment required for
aqueous efflyents will depend greatly on the toxicity of the efflyent com-
ponents to aquatic life, Generation of this toxicity information will aid

in assessing the envirommental hazard posed by the munitions-related materials
found in these effluents,

APPROACH: Preliminary screening tests include static, acute tests with

Tish and an invertebrate. These are followed by dynamic (flow-through)
acute tests, Effacts on the sensitive 1ife stages of fish wil)l be evaluated
using 2 35 day embryo-larval test. Survival, growth, and reproduction of an
invertebrate will be determined in a full 1ife cycle test.

ACHIEVEMENTS: Static, acute screening tests have been completed with four
species of Tish and an invertebrate, Materials tested included 1,3-dinitro-
benzene, 1,3,5-trinitrobenzene, and 3,5-dinitroaniline, Of these,
1,3,5-trinitrobenzene was by far the most toxic, with 96-hour LC50's of

1 mg/L or less. Longer term flow-through tests with selected fish species
have also been completed and have provided useful information on the level
and kinds of effects of these compounds,

RELATIONSHIP TO CORE PROGRAM: This work is based on a request by the

US Army Materiel Command for information relating to the design of waste
treatment facilities, Measureaments of the toxicity to aquatic organisms of
various components of a waste effluent are an important part of the data
base required for the design of proper waste treatment techniques,
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2%, (U} To evaluate the use of filtration/adsorption techniques for treatment of
wasre, gqenerated by Army installation pest control facilities,

2t (4) The filtration/adsorption system will be taken to Fort Eustis, VA and set up

within tne new Fort tustis Pest Control Facility for on-site testing, Wastewater from

tre Fort tustis Facility will be collected, stored and treated by the carbon adsorption

system, E‘fluent samples fram each carbon column will be collected on-site and

and‘»led at’ ort Detrick's Envirommental Protection Research Division Laboratory. fr:m
*» data we will evaluate the performance of the absorption system,

Suo (0 TG - 80009, Laboratory tests of the carbon filtration system are complete.
f racipe wastewater containing diazinon, dursban, malathion, baygon and chlordane at a
~vel of 1200 mg/L tetal pesticide has been tested Five-hundred gallons of such a
a:tewater may bLe treated and the effluent will show no diazinon, dursban, malathion,

ar Laygon (below { ppm), Ctlordane was found in the effluent at concentration near
nat of tre Saput conceatration, Aeration of the wastewateér to remove volatile chlori-
oren g0 vents feam wactewater did net improve performance of the adsorption system,
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feriang ar ptt S 0 Tre wastewater beina qenerated at v, Eustis shows pesticide
oo ateatigac o Yagse than eepected, The fivst teet at F4, Lustic showed remoyva”

Voo 4yt ~ateriais escect chlordane, Tie innys warer contained 16 ppm chlordane

p.ooice effiuent cnowed 0.2 pon, Other peaticides present in the input water were
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fre i tuane CA7 npm) oand dursban {1 nri; these were ancert in the efflyent,
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GETAIL SHEET

T Eentuatige of F I ration Technigues for U3¢ 521 of Operational
Gastes trom Army “est Management Programs

FUNDIR" H13TORY PY - 29K; CY - 34K; BY - 67K

PROBLEM 0 FiNITICH- Yo v.aluate the use of carbc: aas.~piion techniques
For treatmens 0. weates cenerated by Army installaticn pacr control
116111\,':;(_.,

IMPORTANC - e U Avty yperates pest contrel fas 1Y 40 its installa~
Tions tarUu avt e country, Federal law places . o+ : uoneibility for
sa¥e dw&*'faS ok ptr‘.’*‘ev and pesticide wastes rn the ser - DA, As &
resuit, tha demy 0 ra:puasible for the safe dispesel «f the pesticide waste

it generates,

APPROACH: "= ﬁ"?L'~J%cw/adsorption system was taken %o Ft, Eustis, VA and
set up witpit Tha . Eustis Pest Control Faciiity for on-site testing,
Wastewator 7 mom o AN hustls Facility was collec e, -tored and treated

by the oo ndsoo i system, Effluent samples from each carbon column
were oo Lted 3 onito and analyzed at Ft, Detrici’s Uuvirormental Protec-
ticn Rovsprol Tiuisde ‘whurutory From these data we will evaluate the
per formance ot tho wnzorprtion system,

ACHIEVIA W77 laborat or/ tests of the carbon filtration system are com-

plete, A r'rW,; wastewater containing diazinon, dursbzn, malathion, baygon '
and chlorcdrne 3¢ 2 Taval of 1200 mg/L total pesticine ha* been tested, :
Five-huna: ga‘?tnr af *'ch a wastewater may be treated and the efflyent }
will shoe » 3 Aiaziaen, dursban, malathfon, or baygon (below 1 ppm). ;
Chlgrdana 2o Tound Ia xhe effluent at concentration near that of the input
concent . tinn.  “aration of the wastewater to remove volatile chlorinated
solvents o wavtowater did not improve performance of the adsorption
system, Preliminary lesching tests of spent carbon indicate a very slow
rate of peszicide a“’»htng at pH 4,0, The wastewater being generated at

Ft., Eusis i¥ows pesiicide concentrations much Tower than expected, The
first test o ¥t Bistis showed removal of all materials except chlordane,
The inpst wats tontained 16 ppm chlordane while effiuent showed 0.2 ppm,
Other aev’ Tides ::" ant in the 1nput water were kelthane (42 ppm) and
dursbas (1 uart . *hece weve abeent in the efflyeat, Iyring the second field
test, thv ’ﬁ, "32'7 inpyt wastewater contained Tess tian 0.5 ppm of any of
the expernzed peswiaides,

o _n e

REL Elfiff“'j " CORT PROGRAM: This research is a pari of the Army's evalya-
tion of “arirormental consequences ¢f tie Jlspnsal of hazardous

wastes o castioid- - gonerated by military activities,
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DETAIL SHEET

TITLE: Develomment and Evaluation of Criteria fcr Advanced HWastewater
Treatment Processes at Military Installations

FUNDING HISTORY: PY - 186K; CY - 117K; BY - 67K

PROBLEM DEFINITION: To evaluate phosphorus removal techniques and processing
of the resultant chemically treated efflyent and chemical sludges produced,
The applizability of combining carbon and nitrogen oxidation processes will
be evaluated to determine its impact on upgrading US Army wastewater
facilities,

IMPORTANCE: The importance of this work lies in optimizing wastewater
treatment processes through combining chemical/physical treatment technolo-
gies with biological processes, The goal is to improve the overall plant
efficiency with minimal construction, Combining low-level 1ime treatment
processes for phosphorus removal followed by biological recarbonation not
only allows for phosphorus concentrations to meet efflyent 1imitations, but
also enhances nitrification, This research is highly-relevant to current
Army prodlems of compliance with discharge limitations at installations,

[t may permit compliance by upgrading existing facilities,

APPROACH: Pilot-scale stuydies will be conducted on selected advanced waste-
water treaunent processes and problems, Emphasis will be placed on upgradina
existing facilities, rather than attempting to develop processes and pro-
cedures for totally new treatment plants, The goal will be to satisfy

NPDES permit limitations for designated pollutants, as opposed to attempt-
ing to obtain design criteria for extremely low pollutant levels, Labora-
tory and bench-scale studies will be conducted in support of pilot-scale
operations,

ACHIEVEMENTS: Three technical reports have been published: (1) "Phosphorus
Removal in a Pilot Scale Trickling Filter System by Low~Level Lime Addition
to Raw Hastewater," R.D, Miller, R,S, Ryczak, 2nd A, Ostrofsky. Technical
Report 7901, AD A065041, (2)"Rotating Biological Contactor Process for
Secondary Treatment and Nitrification Following a Trickling Filter,” R,D.
Miller, C.I, Noss, A. Ostrofsky, and R,S, Ryczak. Technical Report 7905,
AD AQ7M172, (3) “"Rotating Biological Contactor Process for Secondary
Treatment and Recarbonation Following Low-Level Lime Addition for Phosphorus
Removal," C.I, Noss and R.D, Miller, Technical Report 8007, AD A084944,

RELATIONSHIP TO CORE PROGRAM: An agreement between USAMBRDL and USACERL
has been established such that existing equipment and expertise can be used
effectively in solving Army waste treatment problems,




- 1. AGRNCY ACCESSION® (I DATE OF SUMMARY® REPORT CONTROL ITNSOL
RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY DA 0C 076 80 10 01 DD-DR&E(AR)S 16
L TIVS RREV SUMAY |4 KIND OF SUNMARY 3 sUumMaRY l(_ver WORK SECURITYD 7 REGAAOINGY  [Ba DISS'W INSTR'N  10b SPECIPIC DATA- T LEVEL OF SuN
. i i OMTRACTOR ACCESY

7610 01 D, CHANGE U NL Dves Do | » vorwar
;_0_ N~ \,o:r' '- HROGRAM EL EMENT PROJECTY NUMBER TASK AREA HUNMBER WORAK UNIT NUMBER
& Smwanr [ 62720A 3E162720A835 AA 142 APC F644
b CONY®IBUTING ) - ! ’ T
KXowrmwxdx | 106G 30-8:T4

T3 YITLE (Freceds with Sacurtty Cissatitcation Co‘-;‘

(U) Anaerobic Digestion of Lime Sludge

1) MCHEMTIFIC AND YECHNOLOGICAL AIIA“

007800 Hygiene and Sanitation; 003300 Chemical Engineering

[y 3T ART BATE 76 EATIMATED COMPLETION GATE 7L PUNOING AGENCY 6. PERFORMANCE WETWOD |
7910 8105 DA | ' C. In-House
V7. CONTRACT ‘GRANT 0. RESOURCES RSTINATR | & PROFESSIONAL MAN YRS | b PUNDR (I Shoveasdn)
A D2 eSEFFECTIVE: EXPIRAYION CEOWE
b wuween ¢ PISCAL 80 0.0 OO
< Tyre. 4 ANOUNT: vean [TURNERY
a KIMD OF AWARD: {.CuM. AMT. 8] ] .] 67
‘f- RESFONSIBLE COD ORGANIZATION L l 30. PERFORWNG ORGANITA TION L r
aue? US Army Medical Bioengineering uamrt US Army Medical Bioengineering
Research & Development Laboratory Research & Development Laboratory
ApOREss-*

fort Detrick, Frederick, MO 21701 [e*~==* Fort Detrick, Frederick, MD 21701

[PRENCIPAL INVERTIGATOR (Fumioh SSAN 11 U 3. Acadomic (neiition)

RESPC 5 BLE INDIVIOUAL nawe:® KOby1inSki ’ E.A.
" ame: Gensler, J.D., LTC (P) receswonn:  (301) 663-7207; AUTOVON 343-720°
receswone: (301) 663-2014; AUTOVON 343-2014 SOCIAL SECURITY ACCOUNT HUNBER.
2. GEMERAL USE IASSOCIATE INVESTIGATORS
Foreign Intelligence Not Applicable e Noss, C.1I,
wwe.  Bell, B,A, POC: DA
KEYWOADE 7Prec. RA . (g saeiNeation 7]

‘U} Anaerobic; (U) Digestien; (U) Lime; (U) Sludge

3. TECHMICAL OBJECTIVE,® 24 APRROACH, 28 PRGGALSS {Pumish Individual peragrephs idantifiod by number. Preceds tent of sach wilh Security Clessilication Code.)

23. (U} Research addresses the microbial degradation of biological sludges treated
with lime for removal of phosphorus to meet discharge standards at Army wastewater
facilities. The technical objectives are as follows: (1) Verify the cause of inhibi-
tion experienced in the 1ime sludge digestors as 1ight metal cation toxicity,

(2) establisn the concentration of calcium and/or magnesium required to cause inhibi-
tion, (3) investigate the possible synergistic relationship between calcium and
rmagnesium, (4) investigate the potential use of sodium and/or potassium as an
antagonist to reduce or eliminate the inhibitory effects of calcium and/or magnesium
or. the anaerobic digestion of lime sludges, and (5) develop a better understanding of
th= role of light metal cations on anaerobic digestion,

24, (U) Three fermentors will be run in parallel, One fermentor will be a control
unit being fed noma!l primary sludge, One fermentor will be fed a sludge resulting
from commercial lime addition (magnesium impurities) while the third fermentor will be
“ed < ludge resulting from reagent grade l1ime (no magnesium). Process parameters, pH,
rs, solids destruction, CQU destruction, CH%Z and NH_ will be monitored. After the

it L Lion peetrs, sodium and/or potassium will be uéed as an antagonist,

25, 1Y) 791C - 5009, The fermentors crve currently in an acclimation period, The
Ja~. year's vork shows that the di?estors are being inhibited most probably by 1ioht
metal cations because a heavy metals scan proved negative,
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DETAIL SHEET

TITLE: Anaerobic Digestion of Lime Sludge

FUNDING HISTORY: PY - 0K: CY ~ OK; BY - 67K

PROBLEM DEFINITION: The purpose of this project is to verify the cause of
inhibition experienced in the 1ime sludge digestors as light metal cation
toxicity and to determine the concentration of calcium and/or magnesium
required to cause the inhibition, The second half of the study will investi-
gate the possible use of sodium and/or potassium as an antagonist to reduce
cr eliminate the inhibitory effects of calcium and/or magnesium on the
anaerohbic digestion process,

IMPORTANCE: The importance of this work 1ies in the optimization of the
anaerobic digestion of 1ime sludges, If the inhibition process occurring
in 1ime digestov; can be decreased, any Army wastewater treatment plant
using a lime coagulation and sedimertation process can use existing
anaerobic digestors, eliminating the need to construct new facilities for
sludge digestion,

APPROACH: The fermentors will be run in parallel, One fermentor will be
a control unit being fed normal primary sludge., One fermentor will be fed
a sludge resulting from commerrial Yime addition (magnesium impurities)
while the third fermentor will be fed sludge resulting from reagent grade
1ime (no magnesium). Process parameters, pH, gas, solids destruction, COD

destruction, CH4 and NH3 will be monitored, After the inhibition occurs, g

sodium and/or potassium will be used as an antagonist,
ACHIEVEMENTS: A technical report is being prepared on the first year's work.

RELATIONSHIP TO CORE PROGRAM: This research is part of the Army's efforts
in water pollution source reduction, control, and treatment technology.
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23. (U} To cempare rock plastic trickling filter media demonstrating the possibility
of using the piasiic media for trickling filter upgrade. Plastic media could be used
to replace tne existing rock media to upgrade existing trickling filter plants and
thereby eliminaie the need to build or add on to existing Army treatment facilities.
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Several loadinc rates wii1 be canpared .

survace area.

24. (U) Three filters will be run in parallel,
will be run at the same igacing rate during the whole study as a control unit, One
filter will be filleg with rock media and the last filter will c~ntain plastic media.
Two experiments will be run to compare
titter depth effecic and surface 1oad1ng effects on filters of comparablie media

25. (U) 7910 - &009, Probiems were encountered with trickling filter flies. The
flies could not be controlled with pyrethrin aerosol sprays. The study was terminated
and tre trickling iiter system is being redesigned.

One filter filled with plastic media
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DETATL SHEET

TITLE: Plastic Media for Upgrading Existing U¢ Aremy Tei "iing Filter
Wastewater Treatment Plants

FUNDING HISTORY: PY - 2¥; CY - 38K; BY - 0K

PROBLEM DEFIHITION:  The purpose of this ctudy o to des o oote the
possSitility o using plastic media to upgrade existing trickiing filters,

IMPORTANCE: Plastic media may be able to be used in tlare of reqgular rock
media Tov trickling filter., Since plastic media has a hiaher surface area
to velume ra<io thus rock media, it is possible to irceeace The efficiency
of a trickline filver nlant simply by changing the media The Army has
trickling filter plants that need uparading, Replacing the (rickling filter
media is economiczlly more attractive than building additional trickling
filters or alternative treatment processes.

APPROACH: Thres filters will be run in parallel, One filter filled with
plastic media w311 %o ryn st the same loading rate during the whole stycy
a5 a controi unit, One filter will be filled with rock me.-a and the last
Tilter wili contein piastic media. Several Toading rates will be compared.
Two experiments will be rum to compare filter depth effects and surface

-~

Toading effacts on filters of comparable media syrface area,

ACHIEVEMENTS: A technical report is being written on the results of this
work,

RELATIONSHIP TQ CORE PROGRAM: This research is part of the Army's efforts
in water pollution source reduction, control, and treatment technology,
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23. {U) To evaluate the applicability of wastewater treatment nrocesses for cegrada-
tion of waste pesticides and rinsates generated by Army pest control facilities,
Federal legislatior has established that the disposal of pesticide wastes be the
responsibility of the user., As a result, many Army pest control facilities do not
have the capability to meet the present storage or disposal requirements, The variety
of pesticides and pesticide wastes generated by the Army make this a unique effort in
waste disposal.

27 {4} Initial work will involve lahoratory studies to determine pesticide concentra-
tiuns which can be recovered from sewage effluents and sludges., ODevelopment and moudi~i-
catisn of extraction procedures are necessary to recover the seeded pesticide and
possible degradation products. Pure bacterial cultures and organisms from waste treat-
ment processes will be used in batch degradation studies, tollowed by the operation of
pilot-scale processes. The goal will be to demonstrate the biodeqradatbility, irert-
ness, or accumulation of pesticides in the wastewater treaimeni processes,

25. (L) 7910 - 8009, Literature review by A.D. Little will -e canpletea by ! Dec 80,
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DETAIL SHEET

TITLE: Evaluation of Wastewater Treatment Processes for Disposal of Army
Generated Pesticide Wastes

FUNDING HISTORY: PY - OK; CY - 12K; BY - 88K

PROBLEM DEFINITION: One objective is to determine the fate of pesticide
compounds in sewage treatment processes in common use at military installa-
tions. Also, the effect of these compounds on the performance of an expers.
mental trickling filter unit will be assessed,

IMPORTANCE: The Federal Insecticice, Fungicide anq Roderticide fct and the
Fescurce Conservation and Recovery Act apply, respectiveiy, to the use and
later discharge of pesticidal substances by the Army, Such substances may
reach sewage treatment plants through either intentional discharge or sur-
face runoff, Thus, it is to the advantage of the Army to investigate the
fate of these compounds in treatment processes and their possible toxic
effect upon these processes,

APPROACH: Seven pesticide compounds, chosen for their widespread use at
military installations, will be studied, These are baygon, cyaon, chlordanz,
diazinon, dursban, malathion, and ronnel, Bench-scale settling experimernts
with and without flocculant will be performed using untreated wastewater

and trickling filter effluent from local sources. The persistence of each
compound during settling and its partition into aqueous and sediment phases
will be determinec, Pesticide persistence in bench-scale anaerobic slucge
digestion and trickling filter processes will be studied, Pesticide effect

on trickling filter performance will be assessed by measuring reductions in
important wastewater parameters, in the presence and absence of the pesticides,

ACHIEVEMENTS: A research plan and research protoco) for this work are in
preparat?on‘

RELATIONSHIP TO CORE PROGRAM: This research is part of the Army's evalua-
tion of the envirommental consequences of the use and discharge of pesti-
cidal substances at military installations, Studies in this area have been
requested by TRADOC and have included the development of an activated carbon
system for adsorption ¢f pesticides from contaminated wash waters,

.
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23. {(U) To evaluate the fixation methods for the treatment and disposal of Army
hazardous wastes, Sludges fram Army electroplating and paint removal operations, excess
Janoratory chemicals and excess inorganic pesticides are examples of wastes requiring
treatment to fix pollutants prior to disposal., The processes of solidification of
sludges by cementation, or by microencapsulation by organic binders such as asphait,
are under consideration for detailed study,

; 24. (U) The Tobyhanna Army Depot electroplating wastes are to be tested to eliminate
’ hexavalent chromiun and cyanides, and then fixed by using two processes: Solidificat<nnf
by portland cement and sodium silicate and; microencapsulation by asphalt, by Werner
pfloiderer volume-reduction and sglidification process. The samples fixed by the twro
processes are to be evaluated by the toxicant extraction process developed and propesed
by Environmental Protection Agency and by analysis of the heavy metals hexavalent
chromium and cyanides in the leachate generated using Atamic Absorption Spectroscopy and)
Autoanalyzer, The results are to be campared with maximun levels indicated by Environ-
mental Protection Agency for safe disposal in the sanitary 'ancfill sites,

25, () 7910 - 5009, Preiiminary work on asphalt-fixation was carried out under
tine project. The data indicates that the fixation method failed to bind the materials
surfiriently to meet requlatory requirements,
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DOTALL SHEET

TITLE: Evaluation of Fixation Processes for Army Hazardous VYastes

FUNDING HISTORY: PY - OK; CY - 53K; BY - 0K

PROBLEM DEFINWITION: This studvy invelves the comparison oi the relative
merits of the two general fixation processes for electroplating wastes prio
to disposal in sanitary 'andfil) sites, One process is the solidification
of waste sludged by cementation, and the other Y< the microencapsulation by
an asphalt process, The prior work in this area is the microencapsulation
of electroplating sludges with asph>lt without any pretreatment to remove
cvanidec or hexava'ent chromium as reported in Technical Peport 78972,

IMPORTANCE: This study is of importance in determining whether the heavy
metai hydroxides form insoluble silicates in the cementation process; and
in the elucidation of the mechanism of the asphalt process in prevention of
leachate production, Both processes are relevant to solving problems the
Army presently has in disposing of hazardous wastes from industrial opera-
tions (e.g,, electroplating, paint removal).

APPROACH: The experimental work consists in the pretreatment of two or

more randomly selected electroplating waste sludges from Tobyhanna Army
Cepot, to remove cyanides and chromium, and then fix them by "Chem Fix"
process and aspnalt process separately, The fixed samples are then subjected
to £PA leaching tests to find the conformity with the regulations to cualify
as nonhazardous waste for disposal in sanitary landfill sites,

ACHIEVEMENTS: Preliminary work on asphalt-fixation was carried out under
the project, The data indicates that the fixation method failed to bind
the materials sufficiently to meet regulatory requirements, No comparison
of the asphalt and cement methods, which was the objective of the investiga-
tion could therefore be made, Therefore, the project was terminated and
the interim report of partial recults was prepared,

RELATIONSHIP TO CORE PROGRAM: Research on the fixation of @azardous wastes
supports this Laboratory's Hazard Assessment Research Area in studying ways
to render toxic heavy metal wastes nonhazardous according to new EPA
hazardous waste regulations,
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23. (U) The objective is to determine the chemical degradation and biodegradation rate
cerstants for use in a mathematical model for prediction of the envirommental fate of

chenical pollutants of importance to Army munitions production,

28, {U) The rate of chemical degradation of selected compounds via photolytic, hydrec-
lvtic and oxidative pathways will be determined. The rate of microbial degradation
will be determined. The rate of microbial degradation will be determined by using
microcorganisms endogenous to the site of pollution, Identification of transformation
products will be attempted. Adsorption to sediments and biosorption to selected mi.re-
oraa-iems will be measured.

2T, (L) 7910 - 009, 1,3-Dinitrobenzene; 1,3,5-trinitrobenzene and 3,5-dinitroanitine
were synthesized, purified and methods developed for their analysis. The two former
conpounds are very <low to pihotodegrade in water and all three are statle to hydrolysis.
A new methnd to measure the valatility of thece substances was developed and volatility
of 1,3-dinitrobenzene was determined. A culture was developed which would use 1,3-
dicitrsbonzene as a so0ie cerbon source, ana the sesonc order rate constant for Jts
tincegradatinn vas determined, 1,5,5-"rinitrobenzene and 2,5-¢initroaniline would

rot act a~ sote carvor sources anc appeared to be cometabolized in the presence of
exreenous veta 0iizar’e nutrieals, ne praluct wie recovered after the microbiologi-
c2 svanctermmation of 1,3,0-trinitentoazens fna 2w least resuitec fram the transtorma-
tion of the aniline conpounde.
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DETAIL SHEET

TITLE: Envirormental Fate of Munitions Compounds

FUNDING HISTORY: PY - OK; CY - 102K; BY - 211k

PROBLEM DEFINITION: The objective is to determine the rhemical degracation
and biodegradation rate constants for use in a mathematical mode! for pre-
diction of the enviromental fate of chamical pollutants of importance to
Army munitions production,

IMPOPTANCE: Like other chemicals, the wastes resulting from the mynitions
manyfacturing and loading processes could be subjected to federal discharge
reqylations, THT (2,4,6-trinitrotnluene) and RDX (1,2,5-trinitrohexdydro
1,3,5-triazine) are manufactured at Army munitions facilities and are dis-
charged with associated waste chemicals without significant treatment,
Since wastewaters from munitions manufacturing facilities are released to
the environment and since the chemical compounds contained in the wastes
have the potential to affect health, it is important to define the overall
environmental fate of these chemicals,

APPROACH: The rate of chemical degradation of selected compounds via photo-
Tyiic, hydrolytic and oxidative pathways will be determined. The rate of
microbial degradation will be determined by using microorganisms endogenous
to the site of pollution, Identification of transformation products will be
attempted. Adsorption to sediments and biosorption to selected microorganism
will be measured,

ACHIEVEMENTS: 1,3-Dinitrobenzene; 1,3,5-trinitrobenzene and 3,5-dinitroaniline
were synthesized, purified and methods developed for their analysis, The
two former compounds are very slnw to photodegrade in water and all three
are stable to hydrolysis, A new method to measure the volatility of these
<ybstances was developed and volatility of 1,3-dinttrobenzene was determined,
£ culture was developed which would use 1,3-dinitrobenzene as a sole carbor
source, and the second order rate constant for its bipdegradation was
determined, 1,3,5-trinitrobenzene and 3,5-dinitroaniline would not act as
sole carbon sources and appeared to be cometabclized in the presence of
exogenous metabolizable nutrients, One product was recovered after the
microbioclogical transformation of 1,3,5~trinitrobenzene and at least
resulted from the transformaticn of the aniline compound,

RELATIONSHIP TO CORE PROGPAM: This research is a part of the Army's evalua-
tion of the heaith and envirommental consequences of munitions manufacture
carried out by military activities,
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(11} Pesticides; (U) Aquatic Toxicology; (U) Toxicology; (U) Aquatic Organisms

3. TECHWMICAL OBJECTIVE.® 24 APPROACK. 15 PROGRESS {Pumich individusl paragraghs Identiiied by number. procode tont of s8ch Wil Securily ClosetBcation Cede.)
23. (U) To provide data on the toxicity to aquatic organisms of treated pesticide
waste materials from an Army pest control facility.

24, (U) The acute toxicity of the pesticide wastes to the water flea (Daphnia magna)
Lefore and after treatment will be determined. The efficiency of the treatment
process in reducing the toxicity of the waste to this sensitive aquatic invertebrate

will be evaluated,

25. (U) 7910 - 8002, Tests on pesticide wastewater were conducted before, during, and
after passage through @ series of six carbon columns. Overall, acute toxicity to the

waier flea was reduced eighteenfold by the columns, but the final effluent was slightly
toxic, with a 1,34% solution killing 50% of the water fleas after 48 hours of exposure,
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DETAIL SHEET

1iLE: Screening of Treated Pesticide Waste Materials for Toxicity to
Aquatic Qrganisms

FUNDING HISTORY: PY - OK; CY - 7K; BY - 0K

PROBLEM DEFINITION: Pesticide wastes are generated at Army pest contro!
faciTities, Full evaluation of an experimental carbon adsorption treatment
method developed for these wastes requires both chemical analysis toxicity
information on the treated wastes, Aquatic organisms receive the primary
imract from the discharge of these wacte materials and are protected by
fecderal and state laws.

IMPORTANCE:  Armv pest contro! facilities around the country generate com-
plex pesticide wastes vhich, under cyrrent regulatory requirements, must
be treated prior to their discharge, Protection of aquatic 1ife in bodies
of water receiving such discharges ic frequently a goal of both federal and
state reguylatorv agencies, Assessment of the toxicity to aguatic organisms
of these wastes is an important addition to the chemical analysis, since
organisms may te affected by interactions between multiple toxicants or by
the presence of a pesticide material not detected analytically,

APPRCACH: The acute toxicity of the pesticide wastes to the water flea
Tﬁaghnia nagna) befcre and after carbon adsorption will be determined, The
efficiency of the treatment process in reducing the toxicity of the waste
to this sensitive aquatic invertebrate will be evaluyated,

ACHIEVEMENTS: Tests on pesticide wastewater were conducted before, during,
and after passage through a series of six carbon columns, Overall, acute
toxicity tc the water {lea was reduced eighteenfold by the columns, The
final effiuent was still highly toxic; 50% of the animals were killed by a
1.34% dilution after 48 hours of exposure,

RELATIONSHIP TO THE CORE PROGRAM: The Army is responsible for determining
the health and envirommental effects associated with the disposal of hazard-
ous wastes associated with its activities, This project is related to the
potential environmental effects of pesticide wastes generated at Army
facilities,
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prrvRsT e EacR e s et R () Biological
(U) Biological Storage (U) Biood Storage

3. TECHNICAL OBJECT % 24 APPROACH, 8. PROGRESS (Pumish L text of sach with Security Classification Code.)

23. (U) To 1dentify a replacenent item for the biological refrigerator currently in
the inventory (NSN 4110-00-707-2550) which is no longer supportable,

ASSOCIATE INVESYIGATORS

MAME: CO nway N W. H .

HAME: POC :DA
efrigerator (U] Medical Refrigerator

. - . e

dy aumber

24. (U) An effort will be made to locate a suitable commercially produced item that
will satisfy recuirements or that can be made to do so with minor modification,
Should that effort fail, which is unlikely, a new development effort will be under-
taken - probabiy on contract.

25. (U) 7910 - 8009. A market survey has been conducted in depth, One commercial
candidate has been selected for evaluation and a specimen procured., Manufacturer's
specifications indicate that the performance of this item meets the essential
characteristics of the LR. Some modification will probably be required, however,
to ruggedize the item for field use.
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DETAIL SHEET

TITLE: Refrigerator, Medical, Field
FUNDING HISTORY: PY - Q0K; CY - 11K; BY -« 57K

PROBLEM DEFINITION: The biological refrigerator currently in the inventory
-00-707-2550) is said to be no longer suppcrtable, primarity due
to high acquisition cost.

IMPORTANCE: A refrigerator for the storage of perishable medicai supplies
1s a necessity for field military units, The special requirements brought
about by the need %0 store such things as whole blood and the rugged
operating envirenment eliminate a great many commercially available units
from consideration,

APPROACH: To canvas the commercial market for a machine that meets the
required performance characteristics and which can be ruggedized to meet
envirommental and handling requirements, At the same time, consideration
is to be given to reengineering of the current design to modernize it and
make it more easily and cheaply procurable,

ACHIEVEMENTS: Two commercial units have been identified as possibly meeting
the performance requirements a lthough both would have to be ruggedized for
field service, Specimens of these are being procured. In addition one of
the currently stocked military models is being procured for evaluation of
its modernization potential,

RELATIONSHIP TO CORE PROGRAM: This task 1s consistent with the Laboratory's
mission to develop equipment specific to field medical requirements,
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frrrrons e e ey e < (1) Sterilizer, Field; (U) Sterilizer, Dental;

centemplated,

Combat Developer.

by number. foxf of sach with Socurity Classtticaiion Code.)

22, (U) To identify a small table-top sterilizer to replace NSN 6530-00-782-6503,
NSN 6530-00-926-4857 and NSN 6530-00-926-2022 which are no longer supportable,

24, (U) To canvass the market for a commercial item that is suitable or that can be
made so by minor modification, If this approach should fail, a new development is

25. (U) 7909 - 8009. One cammercial electrically powered sterilizer unit was
evaluated and found effective, The task has been placed in a holding status, however,
due to a reevaluation of Battalion Aid Station requirements being performed by the
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DETAIL SHEET

TITLE: Sterilizer, Surgical Instrument and Dressing

FUNDING HISTORY: PY - OK; CY - 14K; BY - 51K

PROBLEM DEFINITION: Three small table-top sterilizers for field use

TNSN 6530-00~782-6503, 653-00-926-4857 and 6530-00-926-2022) are of aging
designs and are no longer supportable, These units serve aid stations,
field dental facilities, field laboratories and the 1ike, A need exists
for a single small sterilizer, supportable in 2 field enviromment, to
replace these obsclete units,

IMPORTANCE: A sterilization capability in small field medical elements such
as those mentioned above is an evident necessity, The substitution of a
single satisfactory item for the three separate units currently in stock
will greatly improve the logistical support situation relative to this class
of equipment while simultanecusly allowing 2 move up to current technology.

APPROACH: To canvas the commercial market for item that is suftable or can
Be made so by minor modification, Failing this, a2 new development would
be undertaken,

ACHIEVEMENTS: A preliminary evaluation was conducted on one commercial
electrically powered unit and the results were promising, The Combat
Developer advises, however, that sterilizer requirements relative to the
Battalion Aid Station are undergoing study and probable revision, Since

that application is of paramount importance in selection of a design, this
task is now being held in abeyance pending the outcome of that review process.

RELATIONSHIP TO CORE PROGRAM: This task falls in the realm of the
Laboratory’s mission to provide equipment to support the practice of medicine
and dentistry in a field enviromment,
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3. TECHRICAL OBJECTIVE.® 24 APPAGACH. 15 PROGALSS (Pumich ind o dus L by Aumber. test of soch Wil Security ClassiOcotion Cods.)

23. (U) To provide engineering assistance in evaluating new diagnostic X-ray
scanners heing evolved for military field use,

24, (U) Professionally evaluate and assess new equipment as required,

25. (U) 7910 - 3009. A contract has been let for the development of an electronic
flying spot X-ray source. Several tubes have been fabricated with an electron beam

: deflection system externally providing vertical and horizontal scanning of the anode.
| Heat and gas problems have limited the 1ife of these early models,
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DETAIL SHEET

TITLE: Whole Body Diagnostic X-Ray Scanner
FUNDING HISTORY: PY - 9K; CY - 32K; BY - 142K

PROBLEM DEFINITION: Currently available radiographic equipment requires
high radiation exposure to obtain diagnostic quality radiographs. In
addition, these systems require a large amount of support, (chemicals,
film, water, processors, etc,) as well as operator and patient shielding,

The technology exists which would permit diagnostic quality radiographs
to be made with a reduction of the radiation exposure by a factor of 100,

IMPORTANCE: The importance of reducing patient and operator exposure to
Jonizing radiation is well documented. The elimination of the requirements
for the ancillary support items (water, film, film processors, etc.) have a
direct impact on support of field medicine,

APPROACH: Evaluation of a low-dose X-ray unit in a clinical enviromment
to determine the adequacy of the image and its applicability to a mass
casualty situation,

ACHIEVEMENTS: A low-dose unit was installed and evaluated at the Maryland
Shock/Trauma Unit in Baltimore. The results indicate that the low-dose
technique with electronic imaging would have application in a field situa-
tion, Other methods have been investigated and one approach, which appears
promising, has been funced. This is a technique which uses electron beam
deflection and a pin-hole columnator to provide the scanning X-ray beam,

A bench model of the scanning source is scheduled for demonstration during
“he 2nd QTR FY81,

RELATIONSHIP TO CORE PROGRAM: The program is directly related to the
[atoratory's mission of developing field medical equipment,
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3. TECHMICAL OBIECYIVE,® 24 APPROACH, 25 FROGRENS (F

23.
design to eliminate field canplaints.
24,
course of future action can be determined,

25. (V) 7909 - 8009.
the purpose of evaluating the effectivenes

stock,

(U) To conduct an engineering eva]uation of the field surgical sink to determine
feasibility of conducting a product improvement program or a need for a new product

(U) Prepare a testing protocol based on accrued field camplaints, conduct an
in-house evaluation and prepare an engineering evaluation report so that a proper
A trial modification of 40 sink units has been undertaken for

statistical and cost data on the effort required to modify all units currently in
This effort is expected to be canpleted in CY80,
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s of the "quick-fix" approach and gathering
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DETAIL SHEET

TITLE: Sink Unit, Surgical, Field, Engineering Evaluation of

FUNDING HISTORY: PY - 15K; CY - 471K; BY - 24K

PROBLEM DEFINITION: Numerous complaints from field medical units have been
received citing problems with the Surgical Field Sink (NSN 6545-00-935-4056),
The complaints deal with heater burn-out and other problems. This task was
undertaken to conduct an engineering evaluation of the item and determine
whether a modification or a new development is necessary to correct the
deficiencies,

IMPORTANCE: These sinks are used for surgical scrubbing in forward area
medical units, Their nigh foilure rate makes logistical support difficult
and jeopardizes the mission of these medical units,

APPROACH: To identify the root causes of the high failure rate through
Arin oLl ' 0 :

extensive testing and analysis and to determine appropriate corrective
action,

ACHIEVEMENTS: The principal cause of heater burn-out has been identified
along with a numb=r of other less catastrophic design and manufacturing
defects, Duz tc the large number of these devices still in the inventory,
a depot level modification has been developed which will improve the
reiiability of existing units, Additionally, the performance of these
units, in terms of flow rate and water temperature, has been found to be
less critical than originally thought. Thus, the modification of the items
now in stock seems feasible if the cost can be held to a reasonable level,
Forty sink units have been modified to provide statistical data on cost and
time to modify those units in stock., A final report of this effort will

be forwarded to 0TSG for a decision,

RELATIONSHIP TO CORE PROGRAM: This task is consistent with the Laboratory's
mission of providing development engineering on field medical equipment,
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(U) To determine the operational capabilities of skid mounted and special pur-
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DETAIL SHEET

TITLE: Technical Feasibility Testing (TFT) of Pesticide Dispersal
Equipment

FUNDING HISTORY: PY - 48K; CY - 64K; BY - 32K

PROBLEM DEFINITION: Continuous evaluation of the basic engineering design
and durability and operational effectiveness of commercial pest control
equipment,

IMPORTANCE: VYearly, new and improved commercial items are presented to
TolD as potential standard items, Most of these are suitable for DoD use.
Others are unfit and should not be procured, Centralized, uniform testing
of these items, on a request basis, is essential to maintain state-of-the-
art technology in pest control and to keep from wasting tax dollars on
unacceptable equipment,

APPROACH: At the request of other DoD agencies and developing needs of
military vector control programs, conduct extensive engineering and opera-
tional evaluations of designated items, These evalyations will include
items such as specification design, quality assurance testings as required
by specification and procurement, and individual item evaluation.

ACHIEVEMENTS: Ouring FY80, evaluation of the following items were completed:
Micro-Gen (San Antonio, TX) models CCG-1, M-16, and S-4; the Bolt {Johnson
Wax Corp) E-10; and two B&G (Plumsteadville, PA) manual dusters. Initial
production testing of the Londonaire, Long Lake, MN) Model XKA continued
with several problem areas being uncovered, Input was provided for revision
of the military specifications,

RELATIONSHIP TO CORE PROGRAM: Project involves continuous evaluation of
commercially available pesticide dispersal equipment, Project provides
a techaology base for pest control equipment evaluation and development,
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22, (U) To design a family of strong, 1ightweight containers for fragile medical
equipment that is presently authorized to field medical units,

24, (U) Identify physical characteristics of existing items to be protected, [Determine
similarities and then design a container or containers with various inserts to protect
during handling, shipping and storage,

25, (U) 7910 - 8009. Fourteen items have been identified as needing immediate packag-
ing. These have been procured and packaging for each designed, Drawings have been
made for 10 items and container fabrication initiated.
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DETAIL SHEET

TITLE: Protective Containers, Field, Medical Devices

FUNDING HISTORY: PY - 13Ky CY - 60K; BY - 122K

PROBLEM DEFINITION: A requirement exists for a family of strong, 1ightweight

shipping containers for fragile medical equipment issued to field medical
units,

IMPORTANCE: The protection of the sensitive medical equipment 1s essential
during Toading, transportation and ynloading when being deployed in field
locations, This equipment, properly protected, must be available for
immediate use in patient care, Unprotected, the equipment may be damaged
or misaligned requiring extensive repair or recalibration,

APPROACH: Obtain medical equipment which requires packaging, These items
will De tested to determine the degree of protection required, Using this
information, a family of containers will be designed to protect these and
other pieces of equipment, A study will also be made to increase the
capacity of the existing medical equipment field chests,

ACHIEVEMENTS: Twelve items of noncontainerized commercial field medical
equipment have been obtained for evaluation, Extensions have been designed
to increase the capacity of the existing containers and information on
packaging materials and containers has been gathered, Seven sizes of con-
tainers which will accommodate all 12 items have been designed and fabri-
cated, Protective foam inserts have been designed and fabricated for each
item and compatible with the appropriate container, Develo?mental testing of
these containerized items will begin during the 2nd QTR FY8),

RELATIONSHIP TO CORE PROGRAM: In order to provide adequate patient care {t
1s essential to provide equipment in working order to units in the field,
This containerization program wil) also reduce the time spent packaging
equipment developed by this Laboratory,
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23. (U) To develop a method of long-term suppression of immature stages of blach
flies without adverse effect on the environment, Currently, black flies seasonally
restrict use of vast military training areas at several CONUS installations, Overseas,
they are the primary vector of onchoceriasis or river blindness, a disease of military
importance in parts of Africa, Central and South America. Effective vector control
strategies will permit increased military training at the affected installations and

f will reduce the threat of non-combat casualties due to onchoceriasis.

24, (U) Growth requlator hormones or synthetic chemical analogues will be applied

in the aquatic habitat in laboratory and field evaluations in such a manner to attach
to specific substrates and with slow release action provide long lasting control,
Attention will also be directed to the use of biological control agents including
pathogenic protozoa, bacteria, and microsporidia, Insect pathogens on hand will be
evaluated aqainst black flies, Further, naturally occurring black fly pathogens

will be collected and evaluated. Laboratorv and field testing is required to develop
merhods for manipulation, storage, and application of these agents,

26, (U) 7010 - 800Y, Successful field trials were completed during 1980 using
Bac+llye thyringiensis israelensis (Bti) for control of black flies, Results clearly
demagnatrated Bti can effectively reduce larval populations by 80% over a 1/4 mile
Tennth of ctream for a week or lonaer, Distribution and dissipation of Bti in the
test stream were maintained at acceptable concentration levels during exposure
periods thus enabling Bti to be effactive over long distances,
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DETAIL SHEET

TITLE: Integrated Pest Management ~ Black Flies
FUNDING HISTORY: PY - 77K; CY - 98K; BY - 88

PROBLEM DEFINITION: To develop a program of long-term suppression of
black fly populations without adverse effects on the enyironment,

IMPORTANCE: Black flies are major vectors of onchoceriasis and rank high
as military nuisance pests. In areas where onchoceriasis occurs, blindness
due to this filarial infection is epidemic, In areas where large popula-
tions of black flies occur, training and marshalling areas canngt be used
in presence of these pests. There currently is no effective means for
control of these insects,

APPROACH: Growth regulator hormones or synthetic chemical analogues and
chemical pesticides will be applied in the aquatic habitat in laboratory
and field evaluations in such a manner to attach to specific substrates
and with slow-release action provide long lasting control, Attention will
also be directed to the use of biological control agents including patho-
cenic protszoa, bacteria, and microsporidia, Insect pathogens on hand will
be evaluated against black flies, Further, naturally occurring black fly
pathogens will be collected and evaluated, Laboratory and field testing
is required to develop methads for manipulation, storage, and application
of these agents,

ACHIEVEMENTS: Several successful field trials using a new commercial agent,
Bacillys thuringiensis israelensis (Bti) were conducted at Holston Army
Emmunition Plant, Kingsport, TN, Trials demonstrated that Bti could be
effectively used over significant lengths of a stream with duration of con-
trol of 1 week or more, Control effectiveness was found not to be disrupted
by stream flow characteristics or dense vegetation, Preliminary studies
with nontarget organisms indicate this control strategy will not adversely
affect stream fauna,

RELATIONSHIP TO CORE PROGRAM: This project is the first systematic approach

to providing a vector control program for management of a medically important
insect. Project is in keeping with mission for research in applied military
vector control,
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23. (U) To develop a pesticide field evaluation set capable of measuring ULV drop-
let size and total pesticide amounts applied by military dispersal equipment utilized
in insect control operations at military installations in CONUS and overseas.

24, (U) Review commercial or military sources and if search is unsuccessful, fabri-
cate new equipment and field-evaluate for efficacy of design.

25, (U) 7910 - 8009, The PMS optical imaging droplet spectrameter (0IDS) was
installed in the laboratory area of Building 1054, The ground aspirator was installed
and vented to the outside so that the 0IDS could be used indoors. A lease of another
potential candidate droplet measuring device was negotiated sc¢ that comparison between
it and the 0IDS can be accomplished, The 0IDS system was 3'sc :rated in the field
to determine its suitability in that mode. A 2 KY gasoli... < ¢ 4 gcnerator pro-
vided electrical power adequate for operation of the 0ID. the 4. .und aspirator, and
the air purge of the sampling probe.
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DETAIL SHEET

TITLE: Pesticide Dispersal Evaluation Set
FUNDING HISTORY: PY - 28K; CY - 18K; BY ~ 36K

PROBLEM DEFINITION: The development of instrumentation which can accurately
measure droplet size distribution in pesticide aerosols thus providing
precise calibration for pesticide dispersal units,

IMPORTANCE: Accuyrate calibration of dispersal equipment is essential for
the effective and economical usage of ULV pesticide formulations to provide
protection for the soldier from disease vectors and pest arthropods, The
dissemination of droplets which are too targe for effective control are
capable of adverse environmental effects.

APPROACH: An optical imaging aerosol droplet sizing spectrometer has been
secured and has been calibrated, A ground aspirator which produces a con-
stant speed air flow past the sampling region of the spectrometer has been
secured, The aspirator will provide isokinetic conditions at the sampling
region and will also enable the data processing system of the spectrometer
to provide aerosol concentration information. Various nonvolatile droplet
aerosols will be dispersed and information on their size distribution and

propagation will be gathered.

Additional experiments are planned in which the results of the aerosol
spectrometer are compared with other droplet sizing techniques (e.q., slide-
wave, settling, hot wire sampler),

ACHIEVEMENTS: The PMS optical imaging droplet spectrometer (0IDS) was
Tnstalled in the Laboratory. A series of tests were conducted to test
correlation of O0IDS with current slidewave methodology. After refinement
by the manufacturer, an initial correlation coefficient was determined.
The 0IDS was also successfully operated using field power sources thus
demonstrating a potential for field utilization,

RELATIONSHIP TO CORE PROGRAM: An item of medical surveillance equfpment
which will enable the TOE entomology service units to ensure proper calibra-
tion of their ULV dispersal equipment. Program is related to the core
program in the areas of medical equipment development and integrated pest
management systems,
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23. (U) To conduct a study of the Army's needs in tactical ambulances and their
capatilities in preparation for the next major procurement,

24, (U) Initiate a study program to identify the number and type of vehicles
needed, the required medical capabilities of each and the l1ogistical implications,
The results of this study will be a comprehensive requirements document,

25. (U) 7910 - 8009, A West German hard mounted litter rack for the M113 has been
procured and has undergone extensive testing at Fort Benning. Also, a medical equip-
ment 1ist for the M113 ambulance vehicle has been developed and its packaging into
the vehicle is being investigated.
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DETAIL SHEET

TITLE: Tactical Ambulance Adaptation, Feasibility Study of
FUNDING HISTORY: PY - 19K; CY -~ 51K; BY - 55K

PROBLEM DEFINITION: To assist the combat developer in determining the
evel of medical treatment that can practically be provided in tactical
ambulances by studying items of equipment and layout of tactical vehicles

for compatability,

IMPORTANCE: The "Division 86" study, currently going on, is leaning toward
expansion of the level of medical treatment in the forward area including
ambulance vehicles, In view of the decision that tactical ambulances will
be adaptations of combat vehicles, it becomes important to know what equip-
ment can logically be placed in those vehicles and how well the medical
personnel function with it, :

APPROACH: To procure specimen tactical vehicles and equip them as medical
treatment/evacuation vehicles tased on guidance from the combat developer
and medical consultants, These trial corfigurations will then be evaluated
for functional practicability and the results transmitted for use in
"Division 86" or other studies,

ACHIEVEMENTS: It has been determined that the M113A1 will be the principal
front Tine ambulance for the foreseeable future, A specimen M113A1 hull

was procured, equipped with stabilized 1itter racks and provisioned with the
medical equipment specified by the Academy of Health SCiences, The infor-
mation thus generated is being assembled for presentation to the Academy

for their concurrence, Plans are being made to perform the same task
relative to a mobile Battalion Aid Station,

RELATIONSHIP TO CORE PROGRAM: Development of ambulance internal configura-
tion comes under the mission of this research area to develop field medical
treatment and evacuation equipment,
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waue:® US Army Medical Bioengineering waur® S Army Medical Bioengineering
Pesearch & Development Laboratory Research & Development Laboratory

soomess® L opt Detrick, Frederick, MD 21701  p*°™*® Fort Detrick, Frederick, MD 21701

IPRINCIPAL INVESYIGATOR (Furiioh SSAN Il U 3. Academic [natitwtien)

RESPON 8L F INDIVIOUAL wang:® Yan Essen ’ F . W .
naxe. Boyer, K.H., COL receewome: (301) 663-7237; AUTCOVON 343-7237
reoconone. (301) '663-7277; AUTOVON 343-7277 coctan sEcumTY accounT usen
1. GENERAL USE ASSOCIATE INVESTIGATONS
Foreign Intelligence Not Applicable wane: Hemisree, S.C.
waue: Nelson, J,H, POC:0A
KUYOCROS (Procode EACH w oselNcailon Codo)

(U) Integrated Pest Management; (U) IPM; (U) Biological Control

I23. TECHNICAL OBIECTIVE." 26 APPROACH, 16 PROGALSS (Punich indlvidus! paragraphs idantified by rumber. Procede teut of sach with Secwity ClassiBcotion Code.)

A

23. (U) To develop methods for mosquito control which integrate physical, chemical,
and biological control methods, as appropriate to the target, so as to maintain
effective control econanically without undue damage to the enviromment.

24, (U) The mosquito problems at a US Army installation will be defined using previ-
ously accumulated data and on-site observations, Proposed strategies for control

of the problems will be developed. These strategies will integrate physical, chemi-
cal and biological methods as appropriate to the problems and as appropriate to
rrojected resources for pest control. The proposed strategies will be implemented
on-site to test the integrated pest management concept as it applies to mosquitoes.
Conventional pest management methods will be used as a back-up, if the proposed
strateqgies prove inerfective.

25, (U} 7210 - 6009, Simulated field trials and a large number of laboratory bioassays
have heen conducted with four formulations of Bacillus thuringiensis israelensis (Bti)
again-t several species of lab-reared mosquitoes at Ft, Detrick. Field trials with
three farmulatiors were conducted at Ft, Eustis, VA against natural mosquito popula-
tionc, Recidual activity and sedimentation rates of the various formulations are

feint studied., Laboratory experiments on the possibility of resistance to Bti develop-
ing ‘n mesyuitoes are underway. Data from these studies will substantiate the
practicality of [ti as a larvicide for use in integrated mosquito control programs,
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DETAIL SHEET

TITLE: 1Integrated Pest Management - Mosquitoes

FUNDING HISTORY: PY - OK; CY - 98K; BY - 143K

PROBLEM DEFINITION: Rapid advances are being made in insect pest manage-
ment technology in the civilian sector, Among those nct yet fully capitalized
on by military pest management are ultra-low volume pesticide dispersal
technology, controlled release and microencapsulation formulations, use of
hormone analogues, and the impending availability of effective, economical
biological control agents for mosquitoes and black flies, While evaluation
and ascimilation of some of this technology by the Army is underway, a con-
text is needed in which to tie together conventional and developing tech-
nelogy Tnto an integrated pest management system for yse by the military to
control mosquitoes efficiently, economically and with minimal environmental
insult,

IMPCRTANCE: Vector control is the only way to protect the American fight-
ing man from many vector-borne diseases, Military medical history demon-
strates that protection of troops from vector-borne diseases may be vital
to the outcome of armed conflict in many parts of the world, Therefore,
it is of critical importance that insect pest/vector control techriology in
the military be developed and maintained at the highest state-of-the-art,
The requirement that insect pest management be done with minimal environ~
mental insult in CONUS and in host countries where host-country agreements
so specify focuses special attention on hormone analogues and candidate
binlogical control agents,

APPROACH: Field study areas will be identified at which developing
mosquito control technology can be evalyated for suitability for use by
the Army. Of immediate interest are hormone analogues and biological
control agents nearing commercial availability,

ACHIEVEMENTS: Simulated field trials and a large number of laboratory
510assays have been conducted with four formulations of Bacillus thuringiensis
israelensis (Bti) against several species of lab-reared mosquitoes at

Ft. Detrick, Field trials with three formulations were conducted at

Ft. Eustis, VA against natural mosquito populations, Residual activity

and sedimentat’ ~ rates of the various formulations are being studied.
Laboratory expe  ents on the possibility of resistance to Bti developing

in mosquitoes are underway, Data from these studies will substantiate the

veacticality of Bti as a larvicide for yse in integrated mosquito control
e o aag

Ll 10 CORE PROGRAM:  This project is a systematic approach to
Toitr T Ve iew ¢ ontrel program for management of mosguitoes, Praject
weping w3t mrosion for research in applied military vector control,
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12. SCIENTIFIC AND TECHMOLOGICAL AREASY

002400 Bioengineering; 009000 Yedical and Hospital Equipment
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Research & Develeopment Lahoratory Research & Development Laboratory
soomess*  Fort Detrick, Frederich, MD 21701 |sconesss Fort Detrick, Frederick, MD 21701
PRINCIPAL INVESTIGATOR (Purmish SSAN I U 5. Acodemic fnetitution)
RESPONSIBLE INDIVIDUAL nane:® Malek N J.t.
name: Bover, K.,H., COL recerwone: {301) 663-7277; AUTOVOIR 343-7277
TELEPHOME: (301) 6(.)3- /277; AUTOVO!‘ 343— 72 77 SOCIAL SECURITY ACCOUNT NUNSER:
1. GEMENAL USE ASSOCIATE IXVESTIGATORS
Foreign Intelligence Considered foprs
»AME: POC: LA

x‘v-onur ode EA wlik o lave """”"’L(U) X-Ray; (U) F‘,e]d Wedicfﬂe; (U) F1e]d Equipment;
U, vental X-Ray; (J) Low uogse X-Ray; (U) Dental Apparatus

2). TECHNICAL ORJECTIVE.® 24 APPROACH, 28 PROGREM ( by manber. Proceode toxt of soth with Serwity Classificotion Code.)

23. (U) To obtain a low capacity radiographic apparatus suitable to meet the recuire-
ments of portable field dental urits,

24, (U) tvaluate commercial sources for a functional device that can be adapted to
meet. the requirements,

25. {U) 8005 -~ 8009. (ommercial manufacturers were canvassed to determine compat-

atility with military requirements. Several candidates appear promising. Several
prototypes of commercial items have been obtained for packaging and evaluation.
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DETAIL SHEET

TITLE: Apparatus, X-Ray, Dental, Field
FUNDING: PY - OK; CY - 7K; BY - 35K

PROBLEM DEFINITION: New FDA requlations preclude use of previous X-ray

Gnits in f1eld units, necessitating investigation of new X-ray units which

will meet these standards,

IMPORTANCE: Current field dental TOE units do not have an authorized/
certified X-ray unit,

APPRCACH: Commercial sources will be searched for devices which will
meet the requirements,
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Foreign Intelligence Considered Hame:
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2 Resuscitation; SU) Chemical Warfare Casualties;
U) Breathing; {U) Ventilation

" (U
U) Field; (U) Medical Materiel;

3. TECNNICAL OBJECTIVE,® 24 APPAOACH, 28. PROGRESS (Pumieh indlvidue! paragraphe identitled by number. 19%8 of each with Security ClesstNcatian Code.}

P3. (U) To develop a portable, mechanical unit suitable for the ventilation of mass
chemical warfare casualties in a contaminated atmosphere under field conditions.

g4. (U) Design, fabricate and evaluate a unit to meet established criteria,

25. (U) 8006 - 8009, Commercially fabricated items have been ordered while in-house
components have been completed, Industry canvassed for a small, lightweight air com-
ﬁmessor operating from 24 volt DC and 110 volt AC power sources with small success,
abrication to continue upon receipt of all component elements.
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DETAIL SHEET

TJITLE: Development of Resuscitative Equipment for Mass Casualties in a
Chemical Warfare Environment

FUNDING HISTORY: PY - OK; CY - 37K; BY - 256K

PROBLEM DEFINITION: No equipment exists today which can ventilate chemical
warfare casyalties on a mass basis, Personnel surviving an initial exposure
to chemcical warfare agents may exhibit failyre to breathe properly and

will require mechanical assistance,

IMPORTANCE: It is anticipated that chemical warfare casualties will place
a heavy burden on medical field personnel, Equipment designed to handle
many patients, simply and at the same time, will help both the medical
personnel and improve the capability of the patient to survive.

APPROACH: Using a set of fixed parameters established for a prior piece of
equipment to aid a single patient, design has been expanded to place anywhere
from one to four or eight patients on a single piece of apparatus,
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Materiel; Chemical Casualty

23. (U) To evaluate any and all kinds of antidote delivery systems to determine the
best method/appliance to contain chemical warfare medicaments,

24, (U) Conduct marked research to determine possible methods/appliances. Obtain
prototypes and evaluate for potential use against established military characteristics.

25. (U) 8005 - 8009, Various cammercial injecting methods (manual, semi-automatic
and automatic) were accrued and subjected to an initial engineering evaluation to
determine the most promising method(s). Report is due by mid-October. A protocol
subjecting the recommended method(s) to military type requirements has been prepared.
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DETAIL SHEET

TITLE: Technical Feasibility Testing (TFT) of Delivery Systems for Chemical
Warfare Medicaments

FUNDING HISTORY: PY - OK; CY - 10K; BY - 19K

PROBLEM DEFINITION: There are various methods/types of delivery systems

to inoculate personnel with 1iquid medicaments, This task is to review

and evaluate the various known types of systems to ascertain the best method/
appliance.

IMPORTANCE: FDA regulations preclude use of multiple type drugs which may
Bbe administered by individuals. Personnel operating in a contaminated
chemical warfare enviromment will need candidate materiel for immediate use,

APPROACH: A1) known commercial injecting methods or systems were searched
and obtained, A list of major characteristics was prepared and each method/
system will be evaluated against those characteristics to determine which
method/system is the best to contain medicaments,
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Evaluation and adoption of selected foreign

medical materiel/technology/doctrine can rapidly and effectively improve AMEDD's

(U) Start evaluation of the Federal Republic of Germany's foreign medical
materiel/technology/doctrine for patient handling in a chenicai warfare environment,

Reports on equipment and/or procedures emanating fram foreign

Contacts with Norway made for
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DETAIL SHEET

TITLE: Evaluation of Foreign Medical Materiel for Use in a Contaminated
Enviromment

FUNDING HISTORY: PY - OK; CY - 27K; BY - 13K

PROBLEM DEFINITION: Several foreign countries have developed doctrine/ .
technology/materiel for patient handling and treatment in contaminated field
environments (nuclear, biological and chemical), To improve AMEDD's
casualty management capabilities rapidly and effectively, observance and
evaluation of selected foreign medical materiel will be addressed,

IMPORTANCE: AMEDD's doctrine for treatment and handling of field patients
is currently being upgraded, Evaluation of foreign materiel would improve,
enhance, and speed-up positioning of critical materiel to field elements,

APPROACH: Intelligence documents are constantly reviewed for possible
candidate materiel, Contacts initiated for a visit to selected countries
by AMEDD/MRDC personnel to observe foreign doctrine/technology/materiel
next spring,
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23. (U) To technically evaluate medical items and systems developed by another
service, a foreign nation, or a commercial firm. Results provide input for require-
ment documents, development plans, or product improvement proposals,

24, (U) Specific items are evaluated for military relevancy after initiation by letter
request from major commands, Military Intelligence Information Agency, or Department
of Uefense activities. Test protocols are written for each item evaluated and a final
report written outlining specific recommendations.

25. (U) 7909 - 8012, Preliminary investigation was performed on a vital signs monitor
set for high noise, high vibration environments to determine feasibility. This has
since been converted to a separate task, supported by LOA, based on preliminary results,
Work continues on a traction device for MUST hospital beds which originated as a
nurse's suggestion,
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DETAIL SHEET

TITLE: Technical Feasibility Testing of Medical Equipment

FUNDING HISTORY: PY - 0K; CY - 55K; BY - 20K

PROBLEM DEFINITION: To conduct an ongoing program of evaluating promising
items of foreign or commercial medical equipment and instrymentation for
possible application in the field, This effort also serves to maintain

a technology base for the laboratory,

IMPORTANCE: From time to time new and interesting developments come to

ght in medical equipment having potential importance to the Army. These
developments may come from the commercial) market or may surface from
intelligence sources, A mechanism must exist for conducting preliminary
evaluations of such equipment without being driven by specific requirements,

APPROACH: To maintain an open work unit, funded at a modest level, which
will permit periodic market surveys, evaluation of intelligence reports

or foreign equipment, and the occasional procurement and evaluation of

items of interest. The task also allows for the investigation of complaints
against existing field equipment to provide a comparison base for evaluating
new ideas and equipment,

ACHIEVEMENTS: Activity during the period covered consisted of work on two
subtasks, One involved determining the feasibility of coming up with a
vital signs monitor that would work in the high-noise, high-vibration
environment of an armored vehicle or helicapter, This looked sufficiently
promising to warrant moving the effort into a funded development task, which
was done, The second effort, still going on, deals with evaluation of a
suggestion from the field for a traction set to work with a MUST hospital
bed, This item uses commercially available components,

RELATIONSHIP TO CORE PROGRAM: This task is consistent with the Laboratory's
mission to develop medical Tield equipment,
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RESEARCH AND TECHNOLOGY WORK UNIT SUMMARY 'D‘,‘-\“Ké ‘E\CZ'!:";F .806"005' .‘é.i."' ..;;::TE’::)T
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a Pamany 627787 35162778A838 00 025 APC F/86
b CORTRIBUTING ’
xxrsopeonse  |CARDS 1141

11 YITLE (Precade with Security Clossificatian Cods)

(U) Evaluation of Rapid Non-Destructive Insect Detector

12. SCIENTIFIC AND YECHNOLOGICAL AREAS®

002400 Bioengineering; 002600 Biology

T STARY DATE Ta E3TINAYED COMPLETION GATE T8 PUNDING AQENCY 6. PERPORMANCE WETNOD
7705 8005 DA | C. In-House
V7 CONTAACT/GRANT 9. RESOURCES ESTINATE | & PROFESSIONAL MAN YRS | B FUNDS (o Moveande)
& DATES/EFFECTIVE: EXPIRATION:
& wumsen * FISCAL 79 1 - 7 53
c vyre: 4 ANMOUNT: vean [CURNERY-
& KiND OF AWARD: f.CUM, AMT. 80 0.6 24
5. RESPONSIBLE DOD ORGANITATION L L 3. PERFORMING ORGANIZA TION [ L
waue.® US Army Medical Bioengineering waet |JS Army Medical Bioengineering
roonense | RESEArCH & Development Laboratory Research & Development Laboratory

Fort Detrick, Frederick, MD 21701 [***™* Fort Detrick, Frederick, MD 21701

IPRINCIPAL INVESTIGATOR (Fumioh SBAN ! U 5. Acadomic Imetitotiany

RESPONSIBLE INDIVIDUAL wames  Anderson, L.M,
"aue: Boyer, K.H., coL vlum‘30]) 663-7237; AUTOVON 343-7237
revernone:  (301) 6€3-7277; AUTOVON 343-7277 SOCIAL SECURITY ACCOUNT NUNBER:
1 GEnERAL USE aseoCIATE ivEsTIGA TORS
Foreign Intelligence Not Applicable waee: Nelson, J.H.

name: PQC; DA
KEVEOROS (Procods RacH = saelfcain & (U) Pest Control; (U) Insect Detector; (U) Stored
Products; (U) Commodities; (U) Insect Surveillance

23, TECHNICAL OBJECTIVE.® 14 APPROACH, 28 PROGAESS (Fumish individual paragraphe idantified by numbder. Procods ton! of sach wilh Secuily Clasaificotion Code.)

23. (U) To conduct evaluation of the Rapid Non-Destructive Insect Detector System
developed at the U.S, Department of Agriculture, Agricultural Research Service, Stored
Products Laboratory, Savannah, Georgia, This detector was developed under 3 research
contract awarded by the Headquarters, US Army Medical Research and Development Command,
Washington, DC,

24, (U) Test protocols will be developed and actual field evaluations will be con-
ducted in US Army commodity storage warehouses to ensure that the Rapid Non-Destructive
Insect Detector will effectively detect stored-products insect infestations in stored
commodities,

25. (U) 7910 - 8005, The second prototype has been tested and evaluated. The results
of both the first and second prototype evaluations are included in Technical Report 3001
The second prototype showed much improvement over the first prototype, but neither could
meet the required performance criteria, The second prototype conceptually was tech-
nically usable and could detect three insects per pound of comodity, but other

physical and mechanical problems made it operationally unacceptable.
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DETAIL SHEET

TITLE: Evaluation of Rapid Non-Destructive Insect Detector

FUNDING HISTORY: PY - 35K; CY - 24K; BY - 0K

PROBLEM DEFINITION: To develop an instrument for detection of stored
product insect infestations in DoD procured food products.

IMPORTANCE: Infestation of food by insects represents a health hazard to
the soldier and results in a major economic loss to DoD, Foods lose both
palatability and nutritional quality when infested by insects., An instru-
ment which can rapidly detect insect infestations will ensure an increased
nutritional quality of food while reducing economic loss. This instrument
can be a survey instrument for a control program for stored product insects,

APPROACH: Test protocols will be devaloped and actual field evaluations will
be conducted in US Army commodity storage warehouses to ensure that the Rapid
Non-Destructive Insect Detector will effectively detect stored-products
insect infestations in stored commodities,

ACHIEVEMENTS: The second prototype has been tested and evaluated, The
results of both the first and second prototype evalyations are included in
Technical Report 8001, The second prototype showed much improvement over
the first prototype, but neither could meet the required performance cri-
teria, The second prototype conceptually was technically usable and could
detect three insects per pound of commodity, but other physical and
mechanical problems made it operationally unacceptable,

RELATIONSHIP TO CORE PROGRAM: Survey methods are important components of

insect control programs. |hrough survey procedures control efforts can be
accurately targeted, Project provided technical base for control strategies
for stored-product insects,
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Name:* US Army Medical Bioengineering *sme*  US Army Medical Bioengineering

Research & Development Laboratory Research & Development Laboratory

rooness®  Fort Detrick, Frederick, MD 21701  [**™**° Fort Detrick, Frederick, MD 21701

1NVESTIGATOR (Fumioh SSAN If U.5. Acodumic Inaittutiony

Patzer, N.H.

RESPONSIBLE INDIVIOUAL nang:®

wwe  Boyer, K.H., COL reveuome:( 301) 663-7237; AUTOVON 343-7237
recerwone: (301) 663-7277; AUTOVON 343-7277 SOCIAL SECURITY ACCOUMT NUMBER:
1. GENERAL USE ASSOCIATE INVESTIGATO!
Foreign Intelligence Considered waue: CONWAY, ﬁtH.
wang; POC:DA
| e g e o
(U) Litter Loading Device; (U) Mechanical Assist Device; (U) Personnel Assist
3. TECHNICAL OlJlCTIVC 24 APPROACH, 28 uph by mumbar. Procode font of sach With Security Clasoifisotion Code., )

23. (U) To develop a device that provides mechanical assistance in the loading and
un]oad1ng of litter patients in field ambulances. Applies primarily to wheeled
vehicles having high ground c learance.

24. (U) To design a mechanical litter 1ift device that can be permanently attached
to the ambulance vehicle and which employs simple mechanical advantage, hydraulics,
vehicle electrical power, or a canbination of these, for motive power,

25. (U) 7909 - 8010. A draft letter requirement for this task was prepared and
circulated for approval, The device is intended for use on the M886 ambulance which
is due for replacement in 1983, The task is temminated because the combat developer
has questioned the need for such a device,
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DETAIL SHEET

TITLE: Litter Loading Device, Field Ambylance
FUNDING HISTORY: PY - OK; CY - 50K; BY - OK

PROBLEM DEFINITION: A need is perceived for a device that will provide
mechanical assistance in the 1oading and unloading of litter patients in
wheeled tactical ambulances having high ground clearance,

IMPORTANCE: Loading of 1itter patients into high ground clearance vehicles
provides a physically taxing situation. The existence of a device, attached
to the vehicle, that would provide some of the 1ifting power necessary

woluld enable reduction of the number of personnel required tc handle litter
patients and would also facilitate greater use of female personnel for such
tasks.

APPROACH: To develop a type of platform 1ift that attaches to a field
ambuTance and uses either vehicle power or simple mechanical advantage
devices to provide 1ifting assistance, Commercial 1ift gates are not
suitable for this application,

ACHIEVEMENTS: Information has been gathered on the M886 ambulance as a
candidate vehicle for this device. The combat developer, however, indicates
that the M886 fleet will be replaced in the near future, The replacement
vehicle has not yet been identified, For that reason, this task is being
terminated for the present, It will be reestablished at a future date if
requirements warrant,

RELATIONSHIP TO CORE PROGRAM: This task is ancillary to the Laboratory's
basic mission of developing medical and medical-related field equipment,
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Research & Development Laboratory Research & Development Laboratory

froomess:® Lot Detrick, Frederick, MD 2170) poomem* Fort Detrick, Frederick, MD 21700

REIPONSIBLE INDIVIDUAL

Boyer, K.H., COL

" AME:

TELEPNONE: (30]) 663—7277; AUTOVON 343-7277

[PRINCIPAL INVESTISATOR (Fumioh SSAN

wues Cranford, H.EB.
revesnond: 301) 663-7277

SOCIAL SECUMTY ACCOUNT NUNBEN:

[21. GENERAL USE

#zﬂm

(U) Personnel Decontamination; (U) Decontamination

Foreign Intelligence Not Applicable

ASSOCIATE INVESTISATORS

wane: 53 11 sbury N L.L.

11 U.3. Acadenic motivetiony

; AUTOVON 343-7277

POC:DA

(U) Chemical Decon

iaminat.ion; {U) Field Equipment;

23.

24,

25. (U} 7910-8002,

vatlodle 1o contractors

DD.2w.1498

3. TECHMICAL ORJECTIVE,® 28 APPROACK, 28. PROGALIS (Pumieh indlvidual
(U) To develop personnel decontamination sets for use by the US Army Biomedical
Laboratory, Edgewood Arsenal, MD; one set for use in a fixed installation with

the other unit developed for field use,

Soontes s gl

S number.

(U) Investigate and evaluate current decontamination practices and materials,
Design, fabricate and test sets based on the data accrued from the evaluation,

Terminated for lack of progress.
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DETAIL SHEET

TITLE: Personnel Decontamination Sets, Design of

FUNDING HISTORY: PY - 10K; CY - OK; BY - 0K

PROBLEM DEFINITION: Personnel of the Biomedical Laboratory, Aberdeen
Proving Ground, MU frequently exposed to chemicals are required chemica)
decontamination both in the field and in a fixed facility, the Toxic
Exposure Aid Station (TEAS).

IMPORTANCE: Current methods of personnel decontamination are time con-
suming, labor and resource intensive; rendering existing materials and
procedures unacceptable for use by the field Army,

APPROACH: Investigate and evaluate current decontamination practices and
materials, Design, fabricate and test sets based on the data accrued from
evaluation,

ACHIEVEMENTS: No progress due to lack of funding.
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naue:* US Army Medical Bioengineering wawe*  US Army Medical Bioengineering

Research & Development Laboratory Research & Development Laboratory

soomes®  Fort Detrick, Frederick, MD 21701 ™™ Fort Detrick, Frederick, MD 21701

IPRINCIPAL INVEATIGATOR (Punich S04N I U.S. Acodomic patitutiony

RESPONSIBLE INDIVIOUAL wang:® Nelson s J . H .
amg: Boyer, K,H., COL verenone: (301) 663-7237; AUTOVON 343-7237
TELEPHONE: ( 3 O] ) 663"7277 ; AUTOV ON 343-7277 SOCIAL SECURITY ACCOUNT NUNBER:
1. GENERAL USE JASSOCIATE INVESTIGATORS
Foreign Intelligence Not Applicable awe, Anderson, L M,
| wang POC:DA
‘ i e (TD W PP IR T: Fonnulat1ons (UY Controlled-Release;
(U) Pest Management; (Q)AEnv1ronnenta1 Compa;ib11ity,,(US Vector Control
3. TECHNICAL OBIECTIVE.® 24 AP ACH, 28 tndl vidhent 4 by numher. Proceds tent of each Wil Secwity ClossiRsation Code.)

23. (U) To identify and eva]uate envirommentally compatible controlled-release pesti-
cide formulations of military relevance for use in support of tactical operations and
fixed military installation pest management/vector control programs,

24. (U) Utilizing commercially prepared controlled-release pesticide formulations and
carriers potentially suitable for military use, quantify release rates and degradation
rates in the laboratory. Those formulations found to be best in laboratory tests will
be evaluated in field tests to verify laboratory results under natural environmental
conditions, Determinations both in the laboratory and in the field will be biological
effectiveness, envirommental compatibility, cost effectiveness, and canpatibility
with current standard pesticide dispersal equipment,

25. (U) 7909 - 8009. Field trials have been completed. The 10X Abate silicate
{formulation was effective for 9 weeks in controlling mosquito larvae in field plots.
Due to analytical problems of detecting Abate in water, levels could not be monitored
below 100 ppb. The Abate drops below this level within 3 to 4 days after treatment,
The LC100 is less than 100 ppb.
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DETAIL SHEET

TITLE: Pesticide Formulations, Controlled Release, Environmentally
Compatible

FUNDING HISTORY: PY - 82K; CY - 87K; BY - 57K

PROBLEM DEFINITION: To develop and register long lasting and environmentally
compatible pesticide formulations,

IMPORTANCE: Controlled-release envirommentally degradable pesticide formu-
Tations systems are needed to replace the long-lasting, broad-spectrum
pesticides 1ike DDT which have been cancelled or suspended. The current
formulations of new compounds are short-1ived and have relatively short
shelf life, thus are overall militarily less acceptable, These short-
comings can be overcome through application of a controlled-release formula-
tion, This should result in reduced pesticide use, an important aspect of
military vector control programs,

APPROACH: The controlled-release pesticide formulation system envisions
the formulation of pesticides into carriers having chemical or physical
characteristics which release the pesticide at 2 predetermined rate into
the environmment so that, after a given time, the pesticide and carrier are
completely degraded.

ACHIEVEMENTS: Experimental trials in Arkansas rice fields were successfully
completed. Using an Abate formulation, effective control was obtained for

2 months, Data has been correlated to laboratory trials with field trials
being simflar to expected values as derived from laboratory results,

RELATIONSHIP TO CORE PROGRAM: This project is involved in evaluation and
tield testing of several new pesticide formulations. Outcome will provide
the military with 2 new series of effective pesticides which are registered
for medically important arthropods.
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receswone: (301) 663-7277; AUTOVOR 343-7277 S0CIAL SECURITY ACCOUNT NUMBLR:
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wame: POC: VA
CEVWORGS (Procods BACH = TR 5o aesTlcatlen Cods)

(U) Laboratory Equipment; (U) Medical Field Devices; (U) Test Kits

3. TECHNICAL OSJECTIVE.® 24 APPROACH. 26 PROGAESS (Pumich indl vidusl paragiaphe iduntifiod by number. Procode tox! of sach with Sscwrity Clsssilication Code.)
23. (U) To develop through exploratory studies field medical devices and Taboratory
equipment for clinical analysis of body fluids within Army field medical units,

24. (U) A problem definition study will be conducted to determine functional require-
ments of a field system, Lightweight self-contained, ruggedized and modular camponents
will be developed to satisfy the identified requirements,

25. (U) 7910 - 8009. A list of test requirements has been developed, A survey of
commercial equipment will be conducted to determine which requirements can be satis-
fied and which itemns can meet field needs,
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DETAIL SHEET

TITLE: Field Clinical Analysis System
FUNDING HISTORY: PY - 5K; CY - 22K; BY - 121K

PROBLEM DEFINITION: To develop 2 modular, portable and integrated clinical
analysis system for the determination of clinically important body fluid
parameters in a field environment,

IMPORTANCE: Currently used equipment is a mixture of various commercial
equipnment which has not been designed to operate in the field. Additiorally,
the use of different manufacturer's equipment for the same determination
increases the logistic, training and mafntenance problems.

APPROACH: A determination of the various tests and location in the medical
care chain will be determined, A survey of the procedures available to
make the desired test will be made. Then 2 system will be developed which
will use common procedures for as many tests as possible and which will
provide a modular and integrated system,

ACHIEVEMENTS: Two lists of tests, one for "sick-call" and one for combat
casualties have been o-tained and compared for duplication, The tests have
been grouped according to the determination method used., A survey of
commercial items is underway. ’

RELATIONSHIP TO CORE PROGRAM: The program is directly related to the labora-
tory mission of developing Tield medical equipment,
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3. TECHNICAL OOJICTIVI 24 APPROACH, 216 by manber. 108t of e0th with Socwity Classilicstian Code. )

23, (U) To locate from commerc1a1 sources, or alternatively develop and evaluate, a
device for the rapid rewarming of frozen human extremities, The device must operate on
the principle of immersion or spray with an aqueous solution at a controlled temperature
and must have the capability of producing its own water supply from melting snow or ice
by internal or supplementary heating. The item must be suitable for use in the forward
areas of arctic field operations,

24. (U) Search the commercial market for a suitable design, contract for the develop-
ment and fabrication of prototype units and conduct development testing on the items
thus obtained. Major technical barriers are to achieve the required capabilities in a
unit 1ight enough and small enough for field use and utilize a safe and supportable
power source for its operation,

25. (U) 7909 - 8003. Task terminated by IPR, Changing medical doctrine has
eliminated the need for this equipment in forward areas, Adequate cold injury
treatment equipment already exists at rear area medical facilities,
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DETAIL SHEET

TITLE: Cold Injury Rapid Rewarm and Treatment System, Prototype Design
and Fabrication

FUNDING HISTORY: PY - 3K; CY - 7K; BY - OK

PROBLEM DEFINITION: To provide a means of quick-thawing of frozen human
tissue 1n Torward areas of arctic and sub-arctic operations. The effort
is directed primarily to the treatment of cold injuries to the extremities
of field personnel,

IMPORTANCE: Cold region field medical units at the battalion aid and
clearing station level are not currently equipped to provide the controlled
temperature flyid bath required in the treatment of cold injuries. Thus,
treatment cannot be provided below the level of the combat support hospital,

APPROACH: To develop 2 small controlled temperature bath device that either
utilizes available electric power or has a self-contained heat source.

ACHIEVEMENTS: The original requirement called for a device that would
accomodate an entire human 1imb, A prototype was built but was rejected
due to the high electric power consumption of such a large bath and the
safety consideration whereby an adequate electrical ground is difficult to
obtain in the arctic, Reauirements were revised to cover treatment of a
hand or foot and a propane gas fired unit was developed with fuel supply
and regulation circuits self-contained. Two prototype units were built and
engineering tests indicated the design was viable, However, medical doctrine
has recently been revised to prohibit treatment of cold injuries forward of
the combat support hospital and the requirement for these devices has been
officially deleted. The task has, accordingly, been terminated,

RELATIONSHIP TO CORE PROGRAM: This device comes under the mission of this

Laboratory and research area to develop medical treatment equipment for
field use,
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P3. (U) To identify a commercially available, lightweight, durable, portable unit
favatle of dispersing ULV pesticide formulations. This unit would be used by pre-
rentive medicine personnel in canbat zones and CONUS for controlling disease vectors
hnd pest arthropods.

b2, (U) A review of commercially available portable ULV units will be made. Suitable
units vill be field evaluated. After entamological feasibility has beecn established,
rodifications, if necessary, will be made and formal testing coordinated with
responsible agencies.

25, (1) 721C - 8009. Development testing of gasoline engine driven and battery--powered
inits cempleteu. A gasoline-engine model made by the Micro-Gen Corporation has been
kelected as the most promising unit. Operational testing will be conducted during

March 1931,
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DETAIL SHEET

TITLE: Sprayer, Powered, ULV, Portable

FUNDING HISTORY: PY - 0K; CY - 66K; BY - 36K

PROBLEM DEFINITION: To evaluate commercial hand-held ULV sprayers for
adoption of an acceptable item into TOE units,

IMPORTANCE: Previous experiences in Southeast Asia and the Mideast have
demonstrated the devastating effect outbreaks of arthropod-borne diseases
can have on field operations, Many outbreaks start from a2 small localized
area, too big for a field sanitation team to handle but too small for
efficient treatment using current Corps equipment, To fill this technical
gan, @ small portable ULV sprayer could be used for 1ocal ccntrol of flies
and mosquitoes,

APPROACH: To evaluate several commercially available hand-held, ULV
sprayers which are either gasoline engine driven or battery powered, Units
which pass engineering criteria will be subjected to NDI strategy.

ACHIEVEMENTS: Feasibility/Developmental testing of gasoline engine driven
and battery-powered units completed, A gasoline engine model made by the
MicroGen Corporation (San Antonio, TX) for the Navy has been selected as

a more promising item, :

RELATIONSHIP TO CORE PROGRAM: Project involves engineering and operational

evaluation of insecticide dispersal equipment for inclosure in TOE of
field medical units,
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effort., Existing state-of-the-art materi
is to achieve required temperature durati
characteristics,

25. (U) 7910 - 8009. Serious functional
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evacuation system capable of maintaining
tures in extreme cold climates for prolonged
bags cannot adequately maintain cold climate

24. (U) Design and fabricate developmental prototypes based upon previous engineering

el will be used, Major technical barrier
on capability with required lightweight

problems have developed with the prototype
The entire propane/thermmoelectric concept is
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DETAIL SHEET

TITLE: Bag, Patient Holding and Evacuation, Prototype Design and Fabrication
FUNDING HISTORY: PY - 18K; CY - 20K; BY - 16K

PROBLEM DEFINITION: The present means of protecting sick and injured
personne! in cold enviroments from additional complications resulting from
exposure to the cold is inadequate from the point of infliction through

the evacuation system,

IMPORTANCE: Protection against exposure to cold must be provided through
the evacuation organization until the patient can be moved by a temperature-
controlled transportation medium or definitive treatment begins,

APPROACH: After problem definition, a number of proposals were evaluated

before awarding a contract for prototype propane or propyvlene-fired heated
1iners to be placed inside medical evacuation bag, A second contract was

awarded for prototypes of smaller, belt-mount versions of this system,

ACHIEVEMENTS: Operational problems have developed with the propane power
units and associated plumbing. This has led to a reevaluation of the entire
concept and different methods of providing heat to the bag are under study,
as is the possibility of salvaging the propane uynits by means of redesign,

RELATIONSHIP TO CORE PROGRAM: This task is consistent with the Laboratory's
mission to develop medical field treatment and evacuation equipment,
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23.
24,

(U} To conduct an engineering evaluation of an improved emergency sterilizer,

(U) Conduct DT IT and OT II testing on the second generation Mini

Sterilizers,

25. (U) 7909 - 8007.

IPR recanmended sterilizer for type classification,

Technical

Data Package completed and transmitted to 0TSG,
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DETAIL SHEET

TITLE: US Army Hi-Speed Mini-Sterilizer
FUNDING HISTORY: PY - 18K; CY - 38K; BY - 0K

PROBLEM DEFINITION: A requirement exists for a rapid sterilization
capabiiity not existent irn US Army field medical treatment facilities,

IMPORTANCE: AMEDD must be prepared to provide material of guaranteed
sterility when urgently required at the operating room level of field
medical treatment facilities, This requirement applies to items contami-
nated during a procedure, items having unique valye, items in limited
supply or items whose need could not be foreseen,

APPROACH: A series of contracts starting with a problem definition study,
then first prototype design and finally 12 prototypes intended for ultimate
type classification,

ACHIEVEMENTS: Unit has been accepted at IPR for type classification,
necessary documentation has gone forward and the task stands campleted
insofar as this Laboratory's involvement is concerned,

RELATIONSHIP TO CORE PROGRAM: This task relates to the mission of the
laboratory to deveiop tield medical equipment and apparatus,
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23, (U) To modernize and update the field optometry set and to replace components
which are no longer available from commercial sources with new designs.

(U) Design and fabrication of en ineer;ng development prototypes for Developing
oT I1).

24,
Test (DT 11) and Operational Testing

25. 'U) 7910 - 8009. Al camponents have been obtained and packaged. A chair was

designed around a #3 medical chest with reduced weight and volume. OT II was conducted
during 4th Quarter FY80 with no major problems. Awaiting test report,
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DETAIL SHEET

TITLE: Optometry Set, Field, Combat
FUNDING HISTORY: PY - 69K; CY - 108K; BY - 24K

PROBLEM DEFINITION: To modernize and update the Field Optometry Set and to
replace components which are no longer available from commercial sources
with new designs,

IMPORTANCE: A functional optometry set is required for the use of optometry
personnel assigned to the medical battalion providing division level medical
support and other teams providing optometry services,

APPROACH: To design and evaluate engineering prototypes for test, technical
data packages and type classification,

ACHIEVEMENTS: The basic chair included with the optometry equipment has
successTully completed DT 1T and OT II. The chair has been redesigned to
pass OT II. An augmentation set has been combined with the optometry set,
The complete cptometry set has successfully completed 0T 111, Final draw-
ings are being produced for type classification,

RELATIONSHIP TO CORE PROGRAM: The Optometry Set is an integral part of
the medical materiel program,
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, helicopter slun
applying solid formulations of insecticides, which would: ?
persing insecticides when slung beneath a helicopter; (b) require no modification
of the aircraft; (c) be capable of applying adequate swath widths and deposition
rates for controlling disease vectors in combat situations or CONUS.

(U) A Simplex spreader was evaluated with various pesticide formulations under
a variety of conditions and was found to be unsatisfactory due largely to the verti-
A Chadwick, Inc. applicator, with horizontally actuated
and military adaptability will be established under field conditions,

Modification of Chadwick unit is in progress.
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Development
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DETAIL SHEET

TITLE: Pesticide Dispersal Unit, Solid, Helicopter Slung
FUNDING HISTORY: PY - 41K; CY - 26K; BY ~ 57K

PROBLEM DEFINITION: To adapt a commercial item capable of dispensing solid
pesticide formulations for use in the military operation enviromment,

IMPORTANCE: Medical personnel engaged in field operations need the capacity
for aerial dispersal of solid pesticide formulations to ensure rapid treat-
ment of large areas fnaccessible by ground equipment but too small for
efficient use of larger aerial dispersal equipment, Currently, field units
have no item of equipment with the capability although their mission and

TOC require it,

APPROACH: A commercially available spreader which is slung beneath a
helicopter on the helicopter's cargo hook is being adapted for military
use,

ACHIEVEMENTS: A Chadwick (Beaverton, OR) granular spreader has been upgraded
to correct problems uncovered during OT I, This item is currently under-
going DT to ensure readiness for 0T II,

RELATIONSHIP TO CORE PROGRAM: Project involves evaluation and modification
of commercial unit as a military standard item, Item will replace current
obsolete standard TOE item, Project is in concert with pest control equip-
ment program,
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3. TECHNICAL OBJECTIVE,. 14 APPROACH, 28 PROGRESS (Fumish individus! patagraphs identifiad by nuamber Preceds texi of each with Security Claseificatian Code.)

23. (U) To develop a container to protect freezable military medical items in an
Arctic enviromment,

24, (U) Design, fabricate and evaluate a container to meet the requirements of
Arctic use,

25. (U) 7909 - 8009, iew prototype fabricated and development testing completed,
[tem now meetls the "8 hours without power" criterion that was at issue with the first
iteration. Prototype is now undergoing a belated maintenance evaluation which may
result in some minor modification,

[
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DETAIL SHEET

TITLE: Environmental Protection Containers for Medical Supplies

FUNDING HISTORY: PY - 43K; CY - 63K; BY - 10K

PROBLEM DEFINITION: To provide a means of storing biologicals which are
subject to damage by freezing during field operations in arctic or sub-
arctic regions,

IMPORTANCE: The present lack of a dedicated piece of equipment to cope

with this problem has led to spoilage of large quantities of biological

materials in Alaska, Present methods of preserving freezables are make-
shift and totally inadequate,

APPROACH: To develop a 1ight-weight, insylated chest that includes electri-
cal strip heaters and a temperature control circuit, This chest, issued to
appropriate field units, would be dedicated to the storage and preservation
of freezable medical materials, The chest is also to be designed to pro-
tect freezables during several hours of unpowered transport,

ACHIEVEMENTS: Two prototype units have been constructed and have been sub-
Jected to DT I and 11 and OT I and II, Since the previous test seauence,

an additional inch of insulation has been added to the design to extend the
unpowered survival time, The results of that modification have been presented
to an IPR and deemed acceptable, The technical data package is being pre-
pared and a maintenance evalyation is being scheduled for the near future,

Any recommendations arising from that evaluation will be incorporated into

a final prototype and tested prior to going on to type classification,

RELATIONSHIP TO CORE PROGRAM: This equipment performs an ancillary function
related to medical treatment in a2 field eaviromment, The development of
field treatment is a primary function of this research area,
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Foreign Intelligence Not Applicable
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XEYWORDS - sseiWecation )

(U) Cabinets; (U) Tables; (U) MUST; (U) Field Containers; (U) Combat Support Hospital

23 TECHMICAL OBJECTIVE,® 24 APPROACH, 26. PROGAENS (Pumish indl vidual

23.
to reduce:

24,

25, (U) 7310 - 7909.

A veiladle to confractors

orl, huofwcul

(U) To redesign and develop new cabinets for the MUST Combat Support Hospital
weight, procurement costs, and number of different sizes.

(U) Design and fabricate new cabinets and evaluate for acceptance,

A1Y design completed.
except the pharmacy/narcotics cabinet which is in the works,
submitted to DPSC are being revised, at their request, for the convenience of small
vendors not accustomed to the latest drawing format,

by aunber. p tont of esch with gecwrity Clessificetion Cods.)

Drawings are completed for all cabinetry
Some drawings previously

Task is essentially complete,
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DETAIL SHEET

TITLE: Cabinets, MUST, Redesign of
FUNDING HISTORY: PY - 80K; CY - 102K; BY - 0K

PROBLEM DEFINITION: Cabinets and utility tables currently in use with the
MUST hospital system are too costly to procure, The intent of this task

is to redesign the family of cabinets and tables to reduce fabrication cost
and nunber of different cabinet sizes,

IMPORTANCE: In order to preserve the viability of the MUST concept, it is
important to keep the cost of items used in that system to 8 minimum., The
cabinetry in the MUST system represents a substantial cost item.

APPROACH: To perform 2 value engineering study on the existing cabinetry
with emphasis on reducing the number of different types and sizes of cabinets,
simplifying construction technigues, and reducing wefght where possible,
Prototypes of the redesigned itams will then be byilt to demonstrate the
techniques involved,

ACHIEVEMENTS: This task has been completed., The family of cabinets were
redesigned In structure and some functions were consolidated to eliminate
some of the out-sized items, A drawing package has been prepared to reflect
the redesign and has been transmitted to DPSC for procurement action,

RELATIONSHIP TO CORE PROGRAM: The cabinetry referred to is medical specific
so this task falls within the scope of the Laboratory's mission to develop
field medical equipment,
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+“"'°"°"i e BACH TR sl Clelleaie o0 (1 Nantal Chair; (U) Dental Operating; (U) Portable

Chairs (U) Field Dental Chair !

2. TECHNICAL OBJECTIVE,® 24 APPROACH, 8. PROGAESS (Fumiah fndlofduat wph Sy mumbee. p tont of voch =18 Socurity ClosstRcotion Code.)

23. (U) To design and fabricate a new portable dental operating chair for Army field
use, incorporating lightweignt materials,

24. (U) Design, fabricate and evaluate a suitable chair,

25. (U) 7910 - 8009, Redesign to eliminate deficiencies were caupleted and prototype
subjected to supplemental DT II evaluation. Prototype successfully campleted this
evaluation and forwarded to user test site for supplemental OT testing (1 Oct-

15 Nov 80).
129
Avetlable to conirsciots o, huavwnl
DD roM 1498 CHREVIOLE E0 TIONS OF TH'S FORM ABT AQASLLUE ™" L0 " 3AME *s.rp - NN asg
1 AR 08 ANT 149% ' . MAD PR TOMN ARMY USE. ATC O3°NLTTE




DETAIL SHEET
TITLE: Chair, Dental Operating, Portable
FUNDING HISTORY: PY - 85K; CY - 65K; BY - 21K

PROBLEM DEFINITION: A need exists to replace the current Chair and Stool
Un7t, Dental Operating, Portable (NSN 6520-00-181-7349) with an item which
will provide essentially the same professional/operational capabilities but
which will be less costly, require less maintenance/repair support, be
1ighter in weight and require less storage/transportation space,

IMPORTANCE: The current standard chair and stool unit has become extremely
costly to procure. The current estimated cost (from one response only) has
tripled since the standard item was placed into the supply system, In addi-
tion, the combat readiness and reliability of the chair is low, primarily
due to the high repair rate to correct malfunctions of the hydraulic control
systems., Nonportability is difficult because the weight and bulk exceed

the transportability for the normal two-person user team,

APPROACH: Review of possible commercial sources revealed that none met
the characteristics established by the Letter Requirement (LR), A design
and fabrication was accomplished by an in-house effort,

ACHIEVEMENTS: Pratotype subjected to additiona) development testing (DT IIA)
and anatner maintenance evaluation by USAMMA, Both were successfully con-
cluded. In June 1980, protntype forwarded to the 4th Mechanized Infantry
Division, Ft. Carson, CO for operational testing (0T Ila), Testing was
initiated on 30 Sep 1980.
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KEYDORDS (Prec 2
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ol viduat iduntifiod by sumber. Peacod (el of soch wilh Sycurily ClasetBicotian Cods.)

5. TECHMICAL OIJ(C'IV!.. 24 APPRDACH, I8
23. (U) To develop a portable battery-operated mosquito )1ight trap for use in

disease vector and pest mosquito surveys. This will replace the standard light
trap set (NSN: 6545-00-089-3766) which has proven unsatisfactory for field use.

24, (U) Design and fabricate a suitable portable mosquito 1ight trap and conduct
field evaluation in various habitats.

25. (U) 7910 - 8003, Per results of IPR on 20 Feb 1980 tight trap will be
standardized under NSN 3740-01-010-8578, Project has been completed.
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DETAIL SHEET

TITLE: Light Trap, Portable, Mosquito
FUNDING HISTORY: PY - 40K; CY - 5K; BY -~ 0K

PROBLEM DEFINITION: To develop a new DC powered, portable mosquito 1ight
trap with associated accessories to replace the current miniature light
trap and standard trap set,

IMPORTANCE: Portable, DC powered 1ight traps are used in remote areas to
assess mosquito populations, detemmine control effectiveness, and collect
live specimens for arbovirus surveillance, In a fluid, combat situation
where locations are both remote and frequently changing, a2 self-contained
trap set using DC power is essential for surveillance, Al1 IPM programs
have their fundamental basis in surveillance to determine when and if con-
trol is needed and effectiveness of control,

APPROACH: A portable DC powered 1ight trap using solid state circuitry to
contro] operations is the core of this system, Because of the electronic
system, the trap need only be visited once a day to operate, unlike current
traps which require visits twice a day. By using more efficient motors,
fans, and lamps, the total collection of the individual trap will be
increased, The traps will be grouped in sets of six with sufficient
accessories provided to maintain the system in the field indefinitely
assuming availability of either standard D-cell batteries or an AC source
for operation of the gel-cell battery charger,

ACHIEVEMENTS: Item was recommended for standardization in March 1980,
Trap 1s currently being assigned an NSN with procurement actions being
fnitiated,

RELATIONSHIP TO CORE PROGRAM: The 1ight trap is a2 medical item used for
vector surveillance, Equipment support of this surveillance relates two-

fold with the core program, Primarily the trap is intended for TOE Preventive
Medicine Units., Secondarily, the trap will become an important item for

tihe surveillance requirements of an integrated pest management program,
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3. TECHNICAL OBJECTIVE.® 24 APPROACH, 28 PROGREDS (Pumish indl vidual 4 by number. tost of each with Security ClassiNcotion Code.)

23. (U) To identify suitable 1ow capacity radiographic system to include film
processor(s) and compatible film(s), cassettes and other operating accessories for
AMEDD usage (except dental),

24, (U) Search existing industrial sources for functional devices that can be adopted,
If none are available, modify, design or contract for the design of new devices,

25. (U) 7910 - 8009. A survey of commercial processing units was made. None would
satisfy the letter requirement., A wet processor assembled by a commercial manufac-
turer and a dry processor using Polaroid type film were evaluated and submitted for
operational testing. Test results indicate the wet processor is unsuitable for fiela
use and the dry units will provide usaktle films. A survey of conmerciai X-ray devices
has been made and a decision matrix constructed. This will be considered at an IPR
during 1st Cuarter FY81,
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DETAIL SHEET

TITLE: Low Capacity Radiographic System, Field
FUNDING HISTORY: PY - 6K; CY - 12K; BY - 77K

PROBLEM DEFINITION: To identify suitable automatic film processors, com-
patible film, cassettes and accessories for interfacing with 2 low capacity
radiographic apparatus, To fdentify a suitable Tow capacity radiographic
system for field medical use,

IMPORTANCE: Currently available wet X-ray film processors and accessories
are not suitable for use by small medical units outside of field type
hospitals based on weight, complexity and utility requirements, The need
is acute and critical for a film processor and a low capacity X-ray
apparatus.

APPROACH: A survey of commercially available film processors and low
capacity X-ray systems will be made to determine their ability to satisfy
the letter requirement,

ACHIEVEMENTS: A market survey uncovered no commercial units which would
meet the letter requirament, A wet processor assembled by a commercial
manufacturer and a dry processor were evalyated and submitted for opera-
tional! testing, The results indicate that the current Army dry film pro-
cessor should be retained, An IPR will be conducted during the 1st QTR FY81
to make this decision, Also to be decided is which of three options to
pursue for obtaining a low capacity X-ray generator, (1) modify the reguire-
ments to meet cormercially available devices; (2) to initiate an in-house
development or; (3) to request prorosals for a commercial development,

RELATIONSHIP TO CORE PROGRAM: The program is directly related to the
Laboratory's mission of developing field medical equipment,
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[25. TECHMICAL OBIFLTIVE.® 24 APBRCACH. I8 PROGAESS ( Ind) vt et Ay aumber P tont of soch it Secwily Classificatian Code.)

23, (U) 7o identif and evaluate a replacement field X-ray system for the current
stancard (109 wA and 200 mA) system which is inadequate in reliability, availability
and maintainahility,

28, (U) Search zxisting commercial sources for functional components (X-ray source,
table, power supplies, film processors) that can be adopted., If none are available,
medify, design or conuwract for design of new devices,

25, (U} /270~ 8009. A survey of the conmercial market was made. No camnmercial urnit
would 3211577 tne ietier requirements, A commercial X-ray source, contioller and
LOWE: ~upuis an veen modified to fit the Army field table. This combination will
undergo ororational testing I during 4th Quarter FYS80 and 1st Quarter FY81,
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DETAIL SHEET

TITLE: High Capacity Radiographic System, Field
FUNDING HISTORY: PY ~ 31K; CY - 223K; BY - 88K

PROBLEM DEFINITION: The current field radiographic system is inadequate in
reliability, availability, maintainability and does not conform to the
radiation requirements of 21 CFR,

IMPORTANCE: The lack of 2 working, reliable, certifiable, high capacity
Y=ray system to meet the radiological requirements of field medical treat-
ment facilities has a significant impact on the ability of these activities
to provide basic health care, The need is acute and critical,

APPROACH: A search of commercfal sources will be made for a functionral
system or components that can be combined into 2 system which will meet
the field requirements,

ACHIEVEMENTS: A survey was made of the commercial market, No commercial
system was found which will meet the letter requirement, Commercially
available components have been obtained and have been adapted and modified
into a radiological system compatible with field requirements, This system
is composed of a commercial control unit, transformer, X-ray source and
image intensifier system, These items have been matched to the Army 5090
field table, Operational testing is scheduled for 1ST QTR FY81,

RELATIONSHIP TO CORE PROGRAM: The program is directly related to the
Laboratory's mission of developing field medical equipment,
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23. (U) A need exists for a rigid device on which to transport patients with spine
and/or cervical spine damage from injury site to a medical facility.

24, (U) Commercially available spineboards (1itterboards) will be evaluated for
acoption and/or modification to fit military requirements,

25. (U) 7910 - 8009. Four commercial boards and two in-house development jtems have
been through development testing. Drawings and a draft specification have been for-

warded to the Combat Developer for a decision, Operational testing of this item will
probably be waived due to the simplistic nature of the device.
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DETAIL SHEET

TITLE: Litterboard
FUNDING HISTORY: PY - OK; CY - 26K; BY - 22k

PROBLEM DEFINITION: Litters available for use in a field environment are
not sutficiently rigid for the proper management of back or cervical spine
injuries, There is a need for a rigid litterboard/spineboard in the supply
system for proper casuyalty management. The advice to fabricate locally,
given in FM 8-35, has proven inadequate.

IMPORTANCE: The use of spineboards/1itterboards in the proper management
of back and cervical spine injuries is essential to sound medical treatment
in the field to minimize the chance of further injury during transport,

APPROACH: The commercial market for these devices and accessories was
searched both by advertisement in Commerce Business Daily and by letter to
potential vendors. Characteristics of commercial items as well as in-house
development will be evaluated against field requirements, It is hoped that
a commercial device will adequately meet this need,

ACHIEVEMENTS: Four commercial boards were procured and two special items

were fabricated by this Laboratory to satisfy requirements not met by the
cormercial boards, Al1 of these designs have been formally tested to determine
compliance with essential characteristics, Operational testing being con-
sidered unnecessary for this equipment, the data derived from development
testing will be presented to an IPR for selection of a final product.

RELATIONSHIP TO CORE PROGRAM: The effective management of back and cervical
spine inJuries using 1itterboards/spineboards is consistent with the
Laboratory's mission for field medical equipment development, as well as the
overall mission of The Surgeon General to provide the best medica) treat-
ment consistent with field experiences,
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3. (U) To develop a collapsible mosquito 1ight trap which is powered solely fram
AC sources. The trap will be used at fixed installations and static deployment in
disease vector and pest mosquito surveys, This will replace the standard mosquito
light trap (NSN 3740-00-607-0337, LIN X 24251) which has proven bulky and unreliable
for field use.

Rand calle Noda bt ot il AL M

24. (U) Design and fabricate a suitable collapsible, AC powered, mosquito 1ight trap
and conduct field evaluations in various habitats.

25. ‘U) 7910 - 8009. Development prototypes have been constructed which are capable
of operating on 120 AC power and use a fluorescent bulb as the light source. For
storage, the trap is collapsible to less than 2.5 cubic feet,
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DETAIL SHEET

TITLE: Trap, Mosquito, Light, Collapsible
FUNDING HISTORY: PY - 0K; CY - 9K; BY - 44K

PROBLEM DEFINITION: To develop an improved replacement for the Trap, Mosquito,
Light, (NSN 3740-00-607-0337) which is collapsible for storage, is
capable of using a variety of lamps, and has an extended service life.

IMPORTANCE: The Trap, Mosquito, Light is a bulky, heavy item which is part
of the TOE of the Preventive Medicine Detachment, Team LA, Entomology ;
Services (TOE 8-620H0LA). It is an important instrument for surveiilance

of medically important insects in areas of static troop deployment where
surveys are continued for prolonged lengths of time. This trap will provide
long-term information on the control efforts of an IPM program.

APPROACH: A new collapsible, AC powered 1ight trap will be fabricated
in-house. The primary objectives are to produce a durable trap which can
be easily disassembled and collapsed for storage and shipment.

ACHIEVEMENTS: Initial prototypes have been constructed,

RELATIONSHIP TO CORE PROGRAM: Project involves development of a new
replacement trap for one currently used by field medical units.
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23. (U) To identify and evaluate a commercially available, skid mounted, ULV aerosol
generator capable of dispersing all ULV Insecticide formulations registered for
mosquitoes, This generator would be used by preventive medicine and engineering,
personnel in combat zones and CONUS for controlling disease vectors and pest
arthropods,

24. (U) A review of comercially available ULV aerosol generators will be nade,
Suitable units will be field evaluated. Final selection of specification character-
istics will be made after formal testing coordinated with responsible agencies.

25. (U) 7910 - 8009, After analysis of Development Testing the LECO KD and Microgen
[D2-20% were selected for Operational Testing., Both successfully campleted operational
testing in the summer of 1980, The commercial London Fog was eliminated from testing
since its basic design could not comply with Letter Requirement,
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DETAIL SHEET

TITLE: Aerosol Generator, ULV, Skid-Mounted
FUNDING HISTORY: PY - OK; CY - 10K; BY - 39K

PROBLEM DEFINITION: To evaluate and recommend for adoption into TOE's an
ULV aerosol generator to replace current cold fog generators,

IMPORTANCE: Since 1960 commercial pest control has used the environmentally
acceptable methods of ULV aerosol generator for adult mosquito control, In
this area, the miiitary has not maintained state-of-the-art, Adortion of
these generators will provide the TOE units the capabilities to control
adult mosquitoes using ultra-low volume techniques.

APPROACH: Commercial units of a high-air volume, low-air pressure design
will be evaluated both functionally and operationally, Results will be
used as the basis for procurement of aerosol generators,

ACHIEVEMENTS: A11 DT and OT in these units have been successfully
completed,

RELATIONSHIP TO CORE PROGRAM: Project involves modernization of existing
military pest Control equipment to give field medical units modern,
effective equipment.
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23. {U) To identify a commercially available, 1ightweight, durable, backpack unit
capable of dispersing solid or liquid pesticide formulations. This unit would be
used by preventive medicine personnel in combat zones and CONUS for controlling
disease vectors and pest arthropods,

24, (U) A review of commercially available backpack units will be made.- Suitable
units will be field evaluated. After entamological feasibility has been established,
modifications, if necessary, will be made and formal testing coordinated with
responsible agencies,

25. (U) 7910 - 8009. Operational Testing I of three candidate units was successfully
completed in October 1979. The Echo Model DM-9 has the most promising configuration.
Any additional development testing will be completed in FY81,
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DETAIL SHEET

TITLE: Pesticide Dispersal Unit, Portable, Backpack

=)

FUNDING HISTORY: PY - 42K; CY - 20K; BY - 47K

PROBLEM DEFINITION: To evaluate and recommend adoptior of a commercial
motorized backpack unit which is capable of dispensing both 1iquid and
solid pesticide formulations,

IMPORTANCE: Ar operational need exists for a motorized backpack unit

which can dispense both 1iquid and solid pesticide formulations, The unit
is needed to provide control during field operations in Tocalized and remote
areas where vehicular or aerial dispersal equipment cannot be used or is not
readily available,

APPROACH: Available commercial backpack units will be evaluated from an
engineering aspect to determine the best candidate units for operational
evaluatign, Selected units will be evaluated by an operational user to
determine any unforeseen problems in deployment,

ACHIEVEMENTS: The concept of the backpack sprayer/duster was successfully
proven during 0T I conducted in October 1979, System is logistically
supportable using existing logistic components,

RELATIONSHIP TO CORE PROGRAM: Project involves evaluation of commercial
items for adoption as military standard items in medical TOE, Project is
part of core program for pest control equipment development,
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DETAIL SHEET

TITLE: Pesticide Dispersal Unit, Liquid, Helfcopter Slung
FUNDING HISTORY: PY - 48K; CY - 12K; BY - 61K

PROBLEM DEFINITION: To adapt a commercial aerial ¢prayer to meet the
needs of the military for a slung unit which is capable of 1iquid dispersal
in both high volume and ultra-low volume modes,

IMPORTANCE: Medfcal personnel engaged in field operations need the
capacity for aerial dispersal of Tiquid pesticide formulations, The unit
is needed to ensure rapid treatment of large areas inaccessible by ground
equipment but too small for efficient use of larger aerial dispersal
equipment, Current standard item represents a health and safety hazard to
the helicopter crew since unit is internally mounted instead of slung,

APPROACH: To adapt a readily available commercial sprayer €for military
use., The commercial sprayer will be modified to include a ULV Beecomist
nozzle system and a means for effective control of unit functions from the
interior of the helicopter, Unit will be compietely independent of the
helicopter and easily jettisonable in an emergency.

ACHIEVEMENTS: The Translana (Harbor City, CA) spraver has completed initial
an with some technica) problems being uncovered, System concept has
been successfully proven and shown to be logistically supportable,

RELATIONSHIP 7O CORE PROGRAM: Project involves evaluation and modification
of a commercial unit., Item will replace 2 current obsolete standard item
which is a part of the TOE of the Preventive Medicine Detachment, Team LA.
Project is part of the pest control equipment program,
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3. TECHNICAL ON!CYIVI 148 APPROACH. 28 »( Ay rumber. p tens of sach w1t Socwrity Classificotion Code.)
23. (U) To identify a suitable X-ray f11m processing portable field unit to support a
low capacity X-ray unit,

24, (U) Search existing industrial sources for a functional device that can be adopted,
If none is available, modify, design or contract for the design of a new device.

25. (U) 7910 - 8009, OT I test results were good but did recommend some design
changes., These were accamplished and the new prototype subjected to DT II and success-
fully passed this evaluation. Since the basic prototype is a commercial item and
reevaluation would not be useful, item will be recormended for type classification at
the next IPR,
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DETAIL SHEET

TITLE: X-Ray Film Processor, Dental, Portable, Field

s ——

FUNDING HISTORY: PY - 15K; CY - 25K; BY - 2K

PROBLEM DEFINITION: To identify a suitable X-Ray Film Processing Portable
Field unit to support a low capacity X-ray unit,

IMPORTANCE: Portable wet X-ray film processors and accessories are not
sultabTe for use by small dental ynits outside of field type hospitals

tased on excessive weight, canplexity and requirements for electrical power,
water and processing chemicals, The need is acute and critical for dental
Lnits/sections to complement the 1ow capacity X-ray apparatus recently
approved for 1imited procyrement,

APPROACH: Search and obtain an industrially developed functiona) device
that can be adapted to meet the established characteristics,

ACHIEVEMENTS: Operational Testing I (OT I) was initiated on 16 July 1979

and completed on 26 October 1979, Results were good with only minor design

changes. Prototype was modified to correct OT 1 deficiencies and subjected
to Development Testing 11 (DT II), DT II was successfully concluded on

3 March 1980, Item will be presented for Type Classification at the next
1PR. :
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23, (U) To develop an improved aid bag for use by the platoon aidman,

24, (U) Functional criteria for aid bags will be established, Several potential
replacements will be designed, fabricated and evaluated. The best features of each
model will be incorporated into a final design.

25, (U) 7909 - 8009, Six prototype units were sent to field units in CONUS and

Europe for evaluation. Other prototype units have been demonstrated to 0TSG and the
combat developer with generally favorable results., The results of all the field trials
are now in and are being evaluated. The 1ist of contents is also being finalized.
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DETAIL SHEET

TITLE: Bag, Aidman's, Redesign of

e m———

FUNDING HISTORY: PY - 23K, CY - 16K; BY - 24K

PROBLEM DEFINITION: The current case, Medical Instrument and Supply Set
-00-912-9870) has been found inadequate, Because of the small

size and configuration of the bag, the aidman is severely limited in his

treatment capability in combat, The need exists for a larger bag,

which provides easier access to its contents,

IMPOPTANCE: The ability of the combat medical corpsman to provide prompt ’
and effective treatment to soldiers in the field will be greatly enhanced
by providing him with an aid bag containing 2 wider variety of medications,
dressings, and instruments, which are easily accessible,

APPROACH: Various bags and cases which are already in the supply system
were investigated, The bags most suitable for the projected need of the
platoon aidman were either too small (M-3), overly compartmented (M-16),
or without organizing compartments (M-5),

ACHIEVEMENTS: A compartmented aid bag has been designed and fabricated,

e bag has six zippered compartments and is built in three sections which
fold together for transport, The bag has an approximate volume of one
cubic foot, D rings for the attachment of a shoulder sling, 1oops for use ﬁ
with shoulder straps or a pack frame, and a carrying handle, Prototype bags
have been fabricated and evaluated at Ft, Bragg and by two units in Europe
with generally favorable results, The design will be presented to an IPR
late in CY81,

RELATIONSHIP TO CORE PROGRAM: The design and development of a more efficient

a1d bag for use by the platoon aidman is consonant with the mission of The
Surgeon General to provide the best in medical treatment for the soldier
in the field,
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DETAIL SHEET

TITLE: Sanitizer, Portable, Field, Special Forces

==

FUNDING HISTORY: PY - 0K, CY - 8K, BY - OK

PROBLEM DEFINITION: A requirement was defined for a compact, 1ightweight
sanitizer for Special Forces medical personnel, The item currently
authorized is no longer procurable,

IMPORTANCE: Medical specialists assigned to Special Feorces Operational
Detachments "A" are responsible for providing medical support of a gquerrilla
force. This elevates the ‘mportance of ightness, compactness, ruggedness
and the ability to operate with a variety of available fuels,

APPROACH: To seek commercially available or easily fabricated components ?
that may be combined to satisfy this requirement, ’

ACHIEVEMENTS: A pressure vessel was located which could provide steam
sterilization rather than sanitization, Prior to completion of evaluation
testing, however, the medical requirements of Special Forces came under
scrutiny with a substantial revision anticipated. On being advised by the
Combat Developer that sterilizer requirements for Special Forces could not
be adequately defined in the forseeable future, the task was terminated.
It will be reestablished at some future date if the situation warrants,

RELATIONSHIP TO CORE PROGRAM: This task is consistent with the mission of
this Laboratory to develop Tield medical equipment,

152




.‘0.

MANUSCRIPTS CLEARED FOR PUBLICATION/PRESENTATION
1 Oc tober 1979 - 30 September 1980

An Envirommental Fate Model Leading to Preliminary Pollutant Limit
Values for human Health Effects. Rosenblatt, David H. and Jack C.
Dacre - Abstract for presentation at Army Science Conference,

June 1980 at West Point.

The Effects of In Vivo Treatment with Trichloroethylene (TCE) on
Thioglycollate {1G) Recruited Mouse Peritoneal Exudate Cells (PEC).
Carctman, R., Kessler, F,, Bradley, R., Laskin, D., and A, Munson,
Dept of Fharmacolocy, Medical Lollege of Vircinia, Richmond, VA -
Abstract to be presented at Society of Toxicology Annual Yeeting,
Lashington, OC, March 1980,

Immunotoxicology of Trichloroethylene, Sanders, V., Kaufman, B.,
Hallett, P,, Stablein, D., and A, Munson, Dept of Pharmacology,
VCU/MCY Cancer Center, Medical College of Virginia, Richmond, VA -
Abstract to be presented 2t Society of Toxicology Annual Meeting,
Washington, DC, March 1980.

Chemical Degradation of Pesticides. William K, Dennis, Jr, - To be
presented at Maryland Academy of Sciences, CIPAC Symposium,
Baltimore, MD, 7 June 1979, and published in CIPAC Symposium
Proceedings.

Tox.cology of Explosives and Propellants. David H. Rosenblatt -
For publication in Encyclopedia of Explosives and Related Items.

Effect of Calcium Chloride on Larval Snow-Melt Aedes (Diptera:
Culicidae), James T. Kardatzke - For publication in Mosquito News.

Recarbonation of Wastewater Using the Rotating Biological Contactor.
Noss, Charles I., USAMBRDL, Miller, Roy D., USAEHA-RDN, and Ed D. Smith,
USACERL - For presentation at Energy Optimization of Water & Waste-
water Management Conference, New Orleans, LA, Dec 79,

Guidelines for Acute Toxicological Tests, Highfill, Jerry W. -
Technical Report #7907,

Statistical Analyses of Fish Chronic Toxicity Test Data. McClave,
James T,, Sullivan, James H., Water and Air Research, Inc,, and

J. Gareth Pearson, EPRD - For publication in Proceedings of Fourth
Symposium on Aquatic Toxicology.

Chemical Degradation of Military Standard Formulations of Organophos-
phorus and Carbamate Pesticides, II, [egradation of Diazinon by
Sodium Kypochlorite. Dennis, William H., Jr., Meier, Eugene P.,
Rosencrance, Alan B,., Randall, Villiam F., Reagan, Morris T,, and
David H. Rosenblatt - Technical Report #7904,
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11. Rotating Biological Contactor Process for Secondary Treatment and
Nitrification Following a Trickling Filter, Miller, Poy D., Noss,
Charles I,, Ostrofsky, Arnold, and Robert S. Ryczak - “or presentation
at RBC Symposium, Seven Springs, PA, Feb 20, and for publication in
REC Proceedings.

12, Recarbonation of Wastewater Using the Rotating Piclogical Contactor.
Noss, Charles 1., Miller, Roy D., and Ed, 0. Smith - Oral Precentation
for presentation at R3C Symposium,

13. Susceptibility of lst-Instar Larvae of Antheraea polyphemus to Foliar
Applicatiors of Malathion, Miller, Thomas A., Cocoer, Vi i am J., and
Jerry . hkighfill - Jeourna’ Fubicatior for publication in tnvirommental
Entomology.

14, The Role of Health Hazard Assessments in the Development of Improved
Smokes and Obscurants., Rowlett, Carl D., Shicotsuka, Ronaid N., Henry,
Mary C., and J. Gareth Pearson - Abstract for Oral Presentation at
Smoke/Cbscurants Symposium 1V, Harry Diamond Laboratory, 22-23 April 1980,
and for publication in Symposium Proceedings.

15, Relationships between Pupal Body-Size and Eqg Production in Reared
Female Antheraea polyphemus., Miller, Thomas A., Cooper, Villiam J.,
and Jerry W. Highfill - Journal Publication in Annals of the Entamo-
logical Society of America.

16. (1) Texicological Manifestations of p-Chloropheny! methyl sulfide,
p-Chlorcpnenyl methyl sulfoxide and p-Chlorophenyl methyl suifore in
Rodents, (Z2) Toxicological Manifestations of p-Chlorophenyl methyl F
sulfide, p-Chlorophenyl methyl sulfoxide and p-Chloropheny! methyl
sulfone in Rhesus Monkeys. (3) Pharmacokinetic and metabolism Study
of p-Chlorophenyl methy! sulfide, p-Chlorophenyl methyl sulfoxide and
p-Chlorophenyl methyl sulfone in Rats and Monkeys. Battelle Columbus
Laboratories and Dr, Jack C, Dacre - Abstract for Oral Presentation at
Second International Congress on Toxicology, Brussels, 611 July 1980
and for publication in Congress Abstracts,

17. An Envirommental Fate Model for Soil and Water Leading to Preliminary
Pollutant Limit Values for Human Health Effects. Dacre, Jack C.,
Rosenblatt, David H.,, EPRD, and David R, Cogley, GCA Corp. - Journal
publication in Environmental Science and Technology (Feature Article).

18, Factor Evaluation of Commercial Backpack Sprayers/Dusters. Kardatzke,
James T., Gula, Philip R., Nelson, James H., and Donald P, Driggers -
Presented orally at American Mosquito Control Association, Utah Mosquito
Abatement Association, Salt Lake City, Utah, 13-17 Apr 80,

19. Biclogical Evaluatior of the Methods for Determination of Free Available
Chlorine, Ciivieri, Vincent P,, Assoc. Prof. John< Hopkins University,
Snead, Michaei C., JHU, and William K, Dennis, Jr., EPRD - Abstract
for publication in Abstracts of Envirormental Chem Div of ACS 179th
Meeting,
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22,

24,

25.

26.

27.

28.

29.

30.

; - R e e

Laboratory Bioassay of Bacillus thuringiensis israelensis Against All
Instars of Aedes a ti and Redes taenjorhvnchus Larvae, Van Essen,
Frank W. and Stephen C. Hembree - Journal Publication,

Laberatory Evaluation of the USDA Rapic Nondestructive Stored Products
Insect Detector., Anderson, Leroy M., Nelson, James H., Kardatzke,
James T,, and Uonald P, Driggers - Technical Report #8001,

Potential Sources o7 Error in Preparing Doses of Microbial Insecticides,
Frommer, Robert L., Hembree, Stephen C., Nelsen, James H., Remington,
Mary P., ana Paul K, Gibbs - For publication in Journal of the American
Mosquito Contro?! Association,

A Bioassay Apparatus for cvaluating Larvicides Acainst Black Flies
(A Research wote)., tembree, Stephen C., Frommer, Robert L., and
Mary P, Remington - For pubiication in Mosquito News.

The Susceptibility of Immature Simulium vittatum (Diptera: Simultidae)
to Bacillus thuringiensis var. Vsraelensis in the Laboratory - Frommer,
Robert L., Hembree, Stephen C., Nelson, James H., Remington, Mary P.,
and Faul H. Gibbs - For publication in Journal of the American Mosquito
Control Association,

Inactivation of Virus with Chlorine and Related Species. Johns Hopkins
University and Ur. William K. Dennis - For publication in Water Research
or Applied Microbiology.

A Short-Term Toxicity Screening Test Using Photobacteria -- A Feasibtility
Study. ilegyeli, Andrew F,, NCI, Shiotsuka, Ronald N., Gitbs, Paul H,,
and Bruce A, Siggins, EPRD - Technical Report #8002.

Rotating Biological Contactor Process for Secondary Treatment ana
Recarbonation Following Low-Level Lime Addition for Phosphorus Removal,
Noss, Charles 1., EPRD and Roy D. Miller, AEHA-RDN -~ Technical Report
#8007,

Evaluation of Manually Operated Sprayers, Kardatzke, James T., and
John W. Hodge - Technical Report #8004,

Automated Nitrocellulose Analysis., Barkley, Jesse J., Jr, and
David H, Rosenblatt - Journal Publication in Environmental Science
and Technology.

Characterization and Toxicological Evaluation of Military Obscurant
Smokes, Rowlett, Carl D, and James C, Eaton - Abstract for presenta-
tion at 13th Aerosol Tecnnology Meeting, Harvard University School of
Public Health, 13-20 August 1980, and for publication in Abstracts
distributea to participants,




3.

32.

33.

35.

36.

An Endorsement Fate Model Leading to Preliminary Pollutant Limit
Values for Human Health Effects, Rosenblatt, David H., Dacre, Jack C.,

and David R, Cogley, Walden Research - Technical Report #8005,

Chapter 15 - Oxidation of Amines, Chapter in Supplement F, "The
Chemistry of Amino, Nitrose and Nitro Compounds and Their Derivatives,"
Rosenblatt,

in the series THE CHEMISTRY OF THE FUNCTIONAL GROUPS.
David H, and Elizabeth P, Burrows. Book.

Effect of Harborage in Use of Space Treatment for Control of Cock-
roaches. Kardatzke, James T., Driggers, Donald P., and James H.

Nelson, Journal Pyblicatign in Pest Control,

Engineering/Evaluation/Uevelopment Test of Pesticide Dispersal Unit
Backpack, Portable, Kardatzke, James T. and Philip R, Gula, dJr,

Technical Report 8010,

Problem Definition Study on Potential Environmental Pollutants.

V. Physical, Chemical, Toxicological and Biological Properties of
Seven Chemicals Used in Pyrotechnic Compositions, Dacre, Jack C,,
Burrows, W. Dickinson, Wade, Clarence {.R., Hegyeli, Andrew F., and

Thomas A, Miller. Technical Report 7704.

Potential Health Hazards of Toxic Organic Residues in Sludge,
Dacre. Publication in Proceedings of Symposium "Evaluation of Health

Risks Associated with Animal Feeding and/or Land Application of Municipal

Sludge" to be published by Ann Arbor Publishers, Inc,
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